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; $e3e ># """ A#PHH6#T>H#bnnoe~W-W- 25 7D02 - 14Ul NOLONES AS SERI NE
PROTEASE ' I NHI Bl TORS FI ELD OF THE Iﬁmmmwm ne aspect, SSSEPG.Q@EZ)n
di scl oses qui nol i nones which displa tory effect§ on serine

prot eases sSuGRodbsdrgst or Xa, thronbin, &mweensr factor Vila. Thepdmusysiems

al so di scl oses pharmaceutically acceptable salts and prodrugs of the
conpounds, pharnmaceutically acceptabl e conpositions conprising the
conpounds, their salts or prodrugs, and t hods of using them as

t herapeutic agents for treating or preveniing disease states in nmammais
characterized by abnor malQUINOLONESSAS SERINBACKOTRRSENGN(XR Toks | NVENTI ON I'n
econom cal |y devel oped countries, cardiovascular disease still 15 20 25
represents a nmjor cause of nortality. In particular, abnornmal coagul ation
and i nappropriate thronbus formation within blood vessel s precipitates many
acut e cardi ovascul ar di sease st afFmELD OF THE INVERTIONNg been recogni zed t hat
a variety of plasma proteins such as fibrinogen, serine proteases, and
cellular receptors are invoived in henostasis, it is the abnornal

regul ation that has mroneasskcsshis ﬁmenﬁcarmsctmk guihofiriongs wWhich @ispldyo

car di ovascul ar dj sease._Thronbi.n can be c ere r.incipal
regul atory enzyW&i HW@CWPB?PW%FSSB F‘P’gé’rtg-@é"‘m g/pgchgqr. c role
as both aspositiyyg ﬁﬁ'q V&R ald (fl&%gp@ﬂ{gnﬁg&m f tdbR ahEPRAhRI! S-
However , |n some pat Pogl c condl tirons, the fl ngac?é& ﬁﬁ#l ed th&%ﬁgh

cat al yt| c acti veﬁﬂxemmpomdsaﬁlaun@en@mlvmmable compositions Wmtbm such as
factor Xa. Factor Xa a of t rothr se c [of0) sed of
non-enzymati c CWBPS i\tF(?fBWl %g%ﬁl‘?ggﬁﬂ% W&ﬁe surface
regul ates the gggeatsabt @emg o prevehting dmge Stdtés inynaaaals Rharhdenrediby.
Furthernore, the |ocation of the pnthronbinase conplex at the convergence
of both the intftmeEnel thrombogisy | nsi ¢ coagul ati on pat hways suggests t hat

i nhibition of factor Xa, and hence thronbin generation, may be a viable
approach to limting the procoagul ant activity of thr orrbi n. | ~~~~C~I~-M 2
5 S E P 2002 WO 99/50263 PCT evi dence exists for
the rol e%gf factor Xa i nhibi ﬁgwgﬁpﬁ%ggﬁ%@ﬁﬁ@stam n, a potent

i nhi bitor of bl ood coagul atl on factor Xa, fromthe Mexican | eech:
Haenmenteria officinali spl,a nti,t hr rrbotl activit vari ous nodel s
of arterial and venoh’% EPRPTY Wt%&%?‘? pEfl 5Py %Sfcao{ﬁ'ovasémd‘%megt@%? 5151- 61
). Qther protei &p%seﬂ@hmdad&éﬁﬁéﬁllt)xdnbﬂﬁbﬂhﬂ @brformaldoagalati@r&idi nant

tick anticoagul ant peptide (rTAP), which known to accel erate the
reconbi nant ti s¥AEPI9PHAOTDNS formation Wit M%\eese&q precIpifatessmany Ry ent
acute reoccl usi e&dio%écnﬁrﬁeease@e@é‘sewm@m% idHg Hedffe2b dtn{mab%efysomy be
useful as an adjunct to thronbolytic therapy ."(Mell ot ,

Fi bri nol U$i s, 19bB3mapHorraiogsuchid fiboinogen; Sening prateases, mqmiblacmm&mrar tery,

el ectrolytic |egj |1 us mass and
time to occl usi i%voq?vgﬁnﬂgerggiéﬁ g{h%ﬁaggl%ai %gﬁ@ﬁé@%ﬁﬁ# ?%Q&E%edr}fgst atic
«changes i ndi cat hmgoﬁdmec@fdnm&mg iheﬂos tb@irdfo&ﬁicﬁrariﬁieasﬂ THrembinoeade of
arterial thronbosis (Lynch et al,. “I Haenost asi s, 1995: 640- 645,
Schaffer et al. corsides theksy or pargipa jogpl mgwrmntthrecogu gpR tAscadel, AP
was al so demnstsmwﬁfmﬁsﬁémeaé béth a PoSiBRORId deRRive YeibadPRighlathr e  Of
venous t hronbosi s whi having little affect on system c henpstatic

par anet er29 ( Fi omgumalthemeostasis. OWmSOY%BamOIMQEOmﬂO@ZWF formeratidi tion to
t hese rel ativel u r r itable as
oral antithronbo il’il:lggd Eeﬂr%{"géi1 '%a%eﬁeﬂeﬁg%tl@xo?tsc exa J&ﬁﬁnr% r évm%I ecul ar

wei ght factor deWaammmhmfatorIXn 5aatoﬂXuIaameK9(h65mthmrdbmasem¢mphkar

ht t het fact hi bi t h tit hro
ot ont i 2 i - vaPBRESAS PPFBRTRHIS S TsH V4 S op “asﬁhwéhoﬁ&%' i
arteriovenous Shﬂﬂﬂbﬂ@sd{ﬂeé’kb%uﬁaﬁ@&h@%ad lbﬁofth?érﬂbxh'fﬂi&xﬁé

formati on was achi eved at doses that ittle effect on APT nd| cating

that DX90%5a i s Reethesmbincurthepnereethe ﬂchtmmfdhgn@ﬂgomhmwml%atnbe
th t t
e S %@%ﬁ of BBAP Rlid @RSl Bhoted AR Bipacsis i e,

previ ously sunmenhibitiniof fztom X and hence Hdombifsgentration, mayrseaviable approach n

Medi ci nal Chem str 19 6: 51, Kunitada, a ahara Curr, Pharm Des.,

1996: S31-542) . prpgoagliant aghyify o é’ht that there stl II exists a
need for nore effectl ve agents that regulate factor Xa proteoly

activity. Sone quinolinones have been reported, and these conpoundgmmm "”"l”"”"
di spl ayed mar ked pharnacol ogi cal activity: 25 S E P 2002 WO 99/

PCTNS98l z6709 -3 Van den Bogaert, Res. Discl., 1992;340: 607-608; Qar etissicox

al ., Lazdunskl, M cheI Nbl Phar macol ., 1988; 33(4) 363 369 Japanese

~ 2 a2 = NA NN - ™ 1 g g g om s e e mmm g e~ g "~ 2 " A NN NN ™ N




| O of Formula | that are inhibitors of serine proteases involved in the.
bl ood coagul ati on cascade. SUVMARY OF THE | NVENTI ON One obj Sgpm
present invention is to provide serine protease inhibitors that”ti's

i nhi bitory acwipwisdres owar ds enzynmes invol ved in the coagul ati opctiusogzaose
and principally the target enzynmes, factor Xa, thronmbin, and factor Vila. A
further object of the present invention is to provide serine protease

i nhi-bitors that display inhibitory activity towards the target enzyne
factor Xa and are provided for in a pharnatol ogi cally acceptabl e state.

Still, a further objRaéed0hmpleevidencéiists forehe tohof fictoPXalishibitets hor the use
of 20 these factor Xa inhibitors and fornul ati ons thereof as anticoagul ant

and factor Xa i fticeaguianis. Asndistasin, apatent ininbitennf biead; coagulation fagtop Xaskem
i nvention is to I . . d [iRILLaS, and
formul ations t h@?%@#%}éé@hﬁlﬁ%@&ﬁ%@%@é@?ﬁ n% g{ﬁ%&?\%ﬁdﬂtﬁﬂoggﬁ 1?c

mal adi es. 25 A tarionberodebjof etterial andieenoue rombosiy@rapatbmet al., Embppdcess for the

synt hesi s of th . | ecul ar. wei ght thr. in ihhihitors. . The enzyne
i nhi bitorg of tﬁg}%pgrlgil'eéﬁ}) &ﬁ%ﬂ?ﬁ%’n"&ﬁ”@ﬂé@%ﬁ@gg‘B’S‘/“’l‘?f@ et ur e of
general For mul areboriBinahtdickAnkidagitlant peptide GTAPY, WHIOR is knbwr B Acseterate thed/ 4 ~ A

DL X~ 2~Xi F EJAG]| K rc~rivs9sn6~09 The present invention neets

these obj ecti veEcmbingntiissusplasminoges astivatonmediated clas dysisandravent acute
antithronbotic ljvd: £ Vs BT ' | as,q{novi des
for novel corrpo%%%%‘%é%? ‘?f?éﬁ%’?ﬁr}{‘?‘? ﬁidéyn%%ttb{ngaacilﬁ}%? a&?ﬁg'ﬁ&éttﬂﬂe

i nhi bition of fadjomot tothramboletid thetapyl (Mellétoetnall, Zilirinodwsisp h9931H25%e202)cal | y
accept abl,e salt r prodrug forns thereof. The present inventiqn also

P ov! des Bnar e EUTHerBaS 1 Sebis aEE, - SO g TOEAg T ARe Hovel
CO”DOUHdS_ or t hgérorsahied t&fedﬁéélﬁfdﬁ%tfs%dﬁ aﬁcﬂﬂm@‘_’t‘é BeISsion inihe B&eﬁ&@d’ﬂ as

t herapeutic agents for treating or preventing di sease states in mamml s

characteri zed b§ragmetie hemedyremiherdemestatic clpnges indicating thesprivagmsele demt , t he
present inventi V| Ielolacs] : | iy~ ?1 DL X3 ~ ..
a. X~~X F E JAG%tOEE%thg‘Fe:‘?rgg‘?égéﬂer S ggﬂ%ﬁ%&%@&bﬁéﬁll gha%’@bépt abl e salts,
esters, am des, Haempstasis, 1695:680-641% ISehéfferwhal alirculdtians 1921 ETAlelV4B). @n (Gel2,

L CELEY., ok RS LR Sty 50 o SRR o
het er ocycl oal kyinodélastvefidilsitRroaibodis Suhie hating Sitklevffder bh dysidiflicmostatic
parameters (Fioravanti et al., Thromb. Res., 1993:317-324). In addition to these
relatively high molecular weight proteins that are not suitable as oral
antithrombotic agents, there also exist exampies of low molecular weight factor
20 Xa inhibitors. In particular DX9065a, a low molecular weight synthetic factor Xa
inhibitor, has also shown antithrombotic potential in various experimental
thrombosis, rat models. In both arteriovenous shunt and venous stasis models
inhibition of thrombus formation was achieved at doses that had little effect on
APTT indicating that DX9065a is effective in preventing thrombosis and hence
25 has therapeutic antithrombotic potential (Wong et al., Thromb. Res.,
1996:117-126).
The majority of factor Xa inhibitors known to date have been previously
summarized in two reviews (Edmunds et al., Annual Reports in Medicinal
Chemistry, 1996:51, Kunitada and Nagahara Curr, Pharm. Des., 1996:531-542),
30 However, it is readily apparent that there still exists a need for more effective
agents that regulate factor Xa proteolytic activity.
Some quinolinones have been reported, and these compounds have

displayed marked pharmacological activity:




2 5 S E P 2002 WD 99150263 PGTI US98/ 26709 -5D i s sel ected from H aI kyl ,

cycl oal kyl , heteroal kyl, cycloallcyl al kyl, heteroal kyl al kyl gp%
aryl al kyl , heterocycle, heterocycloal kyl, each optionally su stl ut th
Rl and R2; Ewo9emozaant or selected fromO S, NH 5 F is sel epoadisosoenod,
NCH2, CH2N, G is absent or selected fiomalkyl, alkyl interrupted by one or
nore heteroatons, cycloal kyl, cycl oal kyl interrupted by one or nore

het eroatons; 3 is absent or selected frorr]3gryl or heterocycl e each
optionally substituted with R and R2; 10K is absent or selected from an
al kyl, alkyl interr llmménlBOgﬂérﬁ Res. Discle 1992:04@:60D608; Qaret algLayduriski, er r upt ed

by one or nore K nterrupted by a nor e

het er oat ons, d@’rﬁ’i‘ “W“ @%ﬁ@)ﬂ%& %&? Fapangss Hagent gﬂggggﬂ ected from
H, chlorine, fl gHaw3501 o P I 15 al kyl,
fluoroal kyl, am Jugf[edewat&hg Sag%glp%‘/ll aSt ?}236 %-)C%&aIG% aI dehyde,

ket one, aci d Ratent 20Qﬂr4é&, Pmmyl’m Uiy, Kbl EH. 487 hB?(lm WI United, States

Nal kyl aci | one I ester,

al kyl>/ur ea§j Nal %%g%szﬁaﬁ% ﬁggﬁm{p‘k@%@)ﬁh% et akgiu%} ngﬁﬁ ?’?

NCl( =0) Céc } oal k&ll991)059@)9:1/@679H16Ry%h-ld}&?ubhblﬁ(on®70a}\| 1& Egpgd—ﬂv&adl ol’lﬁt[e\llr H)zﬁl Hﬁﬁzi s
sel ecte rom m ne al |r

SNk RO, al 14 93 iy e Traney L ke éffzize«?%womm%t Tt

al kyl C(=S) NH2, Sﬁgkygm@%gg { - - NH) al kyl , =NR3) N(R~) (RS) ,

al kyl C(=NR3) N(Rq ) (R is selected from H chlorine, fluorine,

broni ne, i odine, O—|Nm dfthe abame mlcleaISkMpahdbcmpctbscl@sleloybugmsle:pmbm)dsest er,

al kyl ket ope, al aci Oal k CI d

ani nea~k3?/ aci d, kf %H}@g{ﬁl}}%’m‘%‘ﬁf’ﬁéﬁ?}( SpEP Iy &eﬁdﬂ& E’E‘?Od NC(=O) aryl ,
NC( =0) cycl oal kydoagmﬁﬁo@aéddyl aryl, al kyl am ne am de, al dehyde ester,

ket one, NO2, SH, 30 S(On(C _10~Y1)~ SO03H, SO03al kyl, CHO, acid, al kyI,
C(--NH) al kyl , 2 5S E P 2002 W 99150263 PGT/ 115981 26709 - 6C(=NH) NHNH2,
al kyl C( =NH) NHNH2, C(=NH) NHOH, al kyl C(=NH) NHOH, NHC( =NH) NH2,

al kyl NHC( =NH) NH2, C(=S) NH2, al Sy MMABYNGSE THE RYVENTIBNal kyl |

C(=NR3)N(R4) (RS), al kyl C(=NR3)N(R4) (RS); 5 R3, R4, and RS are a hydrogen
atom al kyl group having 1 to 4 carbon atons optionally interrupted by a
het eroat om or R4 an@nélbjest ef therpresent invénsiomis {o@ryide Yerin€igfitease inthbkitasn p
and q are an integer . of or 3, .a.certain position o Jene chain
i s unsubstitut et&‘ %ﬁs@% oRtQEyAgtiLY ﬁwaﬁlﬁ( ZYE‘F%WOWQ&"P]E'CPQ%‘ °%ar bon
atons, WS a didkseude ah@ Bﬁlncnp@f&hc target endyines Nkl Xa, ﬂﬁom&ﬁcﬁrfd factohvilRI N R6

is Hor alkyl, and r is nis selected fromO, 1, 2; X1 is C or
N, X2 is Cor N x3 fdusthesobject %hwer@t {nVSRLigy is sp grovide sméefrnrem% an

optional  addi ti ghioRORa difpl!iRhbRSHyHRVRY RivaiATROLRES AR hbier KAl 2 | 1

LNOII JAGI Kor stereoisomers of pharmaceutl ca accepta e sa

esters, anides, ar@mrmﬂdmlrfagmazﬂlmhmcalm¢mwbl®sta@, J, K L, and --- are
as defined above. §ﬁ?l]l B GhfE Bk o SPRE PALEN REVRALSS & t93brc§\mesfo} ﬁx‘é‘?ﬂ& bpn are

conpounds of Formul a
20 these factor Xa inhibitors and formulations thereof as anticoagulant and factor Xa

inhibitory agents.

Yet, a further object of the present invention is to provide for the use of
these factor Xa inhibitors and formulations thereof for therapeutic treatment of
various thrombotic maladies.

25 A further object of the present invention is a process for the synthesis of
these low molecular weight thrombin inhibitors. The enzyme inhibitors of the
present invention are encompassed by the structure of general Formuia I set forth

below.




WD 99/50263 _'7_2 5 S E P 2002 PGI/ US98l 26709 R~/ '.. R8 ~ I Eﬁg g XY
wherein X, Y, R-, Rg, and -- are as follows: X is selected fZﬁnQ )2 []2
(CH2)4~ (CH2) 6, CH2C(=0) NHCH2CH2, CH2CH2NHC(=0) CH2, (CH2) ZNH( CHz) 2,

(CH2) 2~(CH2) 2 dopg3t, CH2C6H4, C6HACH2, C6H 10, CH2CGH 1 p, ¥§nﬁﬁﬁ

OCH2, CSHg, Cﬂg%%%g, C~HgCH2, and CH2CH=CHCH2CH2; 20 Y is selected ?%ﬁyw
2, 6-di met hyl pi peridi nyl, piperidinyl,
2,2,6,6-tetramet hyl - pi peridi nyl -4-one, (2-carboxy)piperidinyl,

(3- car boxy) pi peri dinyl, 25 (4-carboxy)piper+dinyl, 3, 5-di net hyl pi peri di nyl,
wo ~isuua _g_ (4-hydroxy)piperidinyl, (2-imno)pgkperidinyl, -

pi peridi n-4-one-yl, (2-dinethylam nonmethyl)-pipefidinyl, 5

(4-di net hyl am no) - pi peri di nyl, (4-su59@6%? ~beperidinyl,

(2- phenyl) pi peridi nyl, 2,5-dinethyl olid|nyl, {pyrrolidinyl, 10
(2-carboxy)pyrrolidinyl, (3-Nacety qq;gpt ol i di nyl,

(3-am no) pyrrolidinyl, (2,5-bis-nmethoxy pyrY®l i di nyl, I

2- hydr oxynet hyl - pyrrolidi nyl, 15 2-hydroxynetHyl - 5- net hyl - pyrrolidinyl,

di i sopropyl am no, diethylam no, nethyl am no,~ net hyl -4, 5-di hydro-1

Him dazol -2-yl, 20 2,5-dinethyl-1 H 1-im dpzoiyl, norpholinyl,

2, 6-di met hyl nor phol i nyl, piperazinyl, 2,6-dgnmethyl piperazinyl, 25 1

H pyrazolyl, tetrahydro-1 Hpyrazolyl, 2, 5-dinmethyltetrahydro- 1

H 1-pyrazol yl, and 1, Theprasentinventinamoeess hess ahieativesandproyiflesdor nagvel R~ i s

| ected f 3-am di J ~
3-(ani di no) pheny o PsBhACR S5y, snidhBABEKS act g™ M PRARRMly. apgesent ;15
22 ﬁodV\D 99| ﬁozalavefﬁgap(muh y 'mt?ﬁﬁ&@h?@mm?yﬂxtah %?mmamh | tioastivityhany| |,

- r ox enyl, . [ 3-hydr oxyl ani no(i m nq).ne - phenyl , .
EB- hzdr az?/ g(i m&‘%&'&iﬁ‘ﬂ%‘l‘ P?@%@ﬁﬁa,“ (@%Wﬁ%ﬁﬁﬁ%%}fﬂf@h%acwcam no) phenyl ,

acceptable salts or prodrug forms thereof. The present invention also provides

pharmaceutically acceptable compositions comprising the novel compounds or
their salts or prodrug forms and methods of using them as therapeutic agents for
treating or preventing disease states in mammals characterized by abnormal

10 thrombosis.

Thus, in a first embodiment, the present invention provides novel

XéXIA\/\\\ED
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compounds of Formula I:

J
I
K

or stereoisomers or pharmaceutically acceptable salts, esters, amides, or prodrugs
15 thereof, wherein:
A is selected from CHy, CH, C(alkyl);

B is selected from H, alkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heteroalkylalkyl, aryl, arylalkyl, heterocycle, heterocycloalkyl, each
optionally substituted with R} and Rp;




(3- met hyl am no) phenyl , (3-di net hyl am no) phenyl ,

(5-am di no- 2- hydr oxy) phenyl , ( 1-am di no) pi perid-3-yl, ( gP ZUUZ
1-am di no)pyrrolid-3-yl, (5-am dino)thien-2-yl, (5-am di no)furan

(5-am di no) -wp3d9msem3z ol - 2-yl, (2-am dino)-1, 3-oxazol -5-yl, 1 I-PWMSMH& yl,
tetrahydro-1 H pyrazol -3-y| , ( 1-amdino)tetrahydro-1 H pyrazol -3-yl,
(2-am dino)-1 Himdazol-4-yl, (2-amno)-1 Himdazol-4-yl, (5-amdino)-1
Himdaw -2-yl, (5-am no)-1 H i m dam - 2- yI5 pyridin-3-vyi,

(4-am no) pyri d| n-3-yl, (4-dinethylam no)pyridin-3-yl,

(6-am no) pyri dlm*szwelebtzdmxmm alkyl) rysioalkylnhétesvalky, Zaydnalﬂml)aﬂgyll di n-4-yl,

(2-am di no) pyri di n-4- di I m d- 4- 2-am no ri d|n4yl,
(4- ani di no) pyri ni d- Azlli}f %ﬂ?f@é@f [n r‘l?éf’@oé?"mcyfé" » © dath

(4-am no) pyri m di n- %pﬁbngl@-sagg@hﬁahﬁu{mé , (6-am no) pyrazin-2-yl, (4-am
idino)-1,3,5-triazin-2-yl,/S(4-an no)- S—trl a2| n-2-yl,(3-amdino)-1, 2, 4-t

rlb?:z%l n-5-yl, Eﬁmgmgbﬁrtlér&;%wdrfrgmoglgm—[ (g gm fll nﬂ]bfanﬁyl , (3-am no) benzyl
am nome enzy a n eri yl met hy

1-am din rr i isgelected e ﬂm 2> ZN)

5-am'd:no)ltoﬁie %dgmdln an- 2- {? th gé) B di no~xazol - 2
-yl et hy|,(2-a3?bﬁ%8 %"d‘? ¢ ‘°EH¥ Hﬁéﬁ)"?"ﬁf’& 5 °32’ PrsEEhY I, (6-

am di no) pyri di n- 2- yloyelohliyl, (c?claﬂkmh&mpfw o | oF e het@aidnisi di no) pyri m d
in-4-yinethyl, (2- amno)pyrlm i n-4- n'eth lﬁ&éﬁ am di no) yrlmd|n2ylrrethyl

, (4. ami no) pyr i nfi 18 Absent g selecteq fromy ary] ﬂhﬁ%‘? %124%01’119 substityted avith R ho) pyr
a2| n-2- yI nmet hyl , %&Ycl ohexyl 3- am di nocycl ohexyl , 3-am nocycl ohexyl nmet h
yl, 3-ani di nocycl ohe>(’55‘Fl hyl ,

oo PR i ‘?‘h&**““?ﬁﬁ%""s’éﬁyﬁ BAEERAISEEE ™ b 001 50263

Rg is selected fromlidteréitomE cySidalky] Wtérruptéddhy 6id3or rafiye Hetefddfots, 10 CN,

O =NH) NH2, NH) NHOH, NENHD, O =O) NH2, 15 CHPOH, CH2NHP, . OH
o{ve H)zo G:Hg(Ph FDG]—IZ@G‘Q%”%—@W% ) B¢ 0 mErPAigterRiemS (39510 %‘aﬁy

NH( CH2) 2C02H, NH(mmggg@dmﬁg&@kb OCHZ( 1 Htetrazol-5-yl), -11 2 5 S
E P 2002 PCT/ US98n6709 NH2 S E'P 2002 WD 99150263 -12 NHButyl, NMe2,

NHPh, NHCH2Ph, Blsl\ddfe(cteﬁ))ﬂ‘thn H\EKTorfd, dludeing, hromis( rdineHOR, Oxalky), ddiaé=0) Ph,

vt ML T SR AN o T
phar maceutical |y accgp d@cheﬁﬁil t%cx%%?»{eﬁrlﬁ'ea, &“dgromglgnpdu agg,ﬁ{c?&f The

nmost preferred conpoun provi qe i's rnvention are

Formula IV R~/ ~ Nﬂgylabidl\hlbjlx:ﬂme\(amglanhde ailkylRetoné, alRylacidyalkplester,- - are
?:Iizfcalzll\la\é(&:O)XChz, s?l t.ed f@? ércr:ll-lgg %augy?_'s@r,NCng_?all?yl Igé?%)a:% NHCHZCHZ 25
NC(-O)cycloalkyl NC(=O)cycloalkylalkyl, NC(=0) alkylaryl, R, Ra;
20 Rj is selected from H, amine, alkylamine, amide, C(=NH)NHNH»,
alkylC(=NH)NHNH>, C(=NH)NHOH, alkylC(=NH)NHOH,
NHC(=NH)NH», alkyINHC(=NH)NH3, C(=S)NH>, alkylC(=S)NH»,
C(=NH)alkyl, alkylC(=NH)alkyl, C(=NR3)N(R4)(R5),
alkylC(=NR3)N(R4)(R5);
25 Ry is selected from H, chlorine, fluorine, bromine, iodine, OH, Oalkyl, amine,
alkylaldehyde, alkylamide, alkylester, alkylketone, alkylacid,
Oalkylamide, Oalkylacid, Oalkylester, aninealkylacid, aminealkylamide,
aminealkylester, NC(=0)alkyl, NC(=0)aryl, NC(=O)cycloalkyl,
NC(=0)alkylaryl, alkylamine, amide, aldehyde, ester, ketone, NO5, SH,
30 S(0)n(C1-10alkyl), SO3H, SO3alkyl, CHO, acid, alkyl, C(=NH)alkyl,




WO 99/50263 - | 3(CH2)2~(CH2) 2~ C6H4, CH2C6H4, C6HACH2, 5 C6H 10, CH2C6H .
10, C6H 1 OCH2, CSH8 CH2CSHg, 10 CSH8CH2, and CH2CH=CHCH2CHZ2; i I d
from 2, 6-di et hyl pi peridinyl, piperidinyl, 2\5 SEEPBW
2,2,6, 6-tetrargysusezds peridinyl -4-one, 15 (2-carboxy) pi peri di nYHcTAS98/26709
(3-carboxy) pi peridinyl, (4-carboxy)piperidinyl, 3,5-dinethylpiperidinyl,

(4- hydr oxy) pi peridinyl, 20 (2-imno)giperidinyl, piperidin-4-one-yl,

(2-di net hyl am nonet hyl ) - pi peri di nyl, (4-dinethylam no)-piperidinyl,

(4- sul phonyl oxy) - pi peridi nyl, 25 (2-phenyl )i peridinyl,

2, 5-di net hyl pyrrol i dipdNg) i@ (=NHRNIERA N}qbudl nyI

(3-N-acetyl - N-net hyl )pyrrol i dlprl%/l 30‘ (3-am no?pyrrol i di ny]

(2, 5- bi s- met hoxynet hydll)leﬁNI@)Nlﬁ)HyNH(X—El-mﬁzPalEﬂM{Gtel%ﬂmQ/ Z6)BHH,2 5 S
E P 2002 ' WD 99/50263 -14 2-hydroxynet hyl - pyrroiidinyl,

2- hydr oxynet hyl - 5- rretdilyylctﬁ&)Nﬂlzsdk ("NH)MpC(ﬁHR@N(R@)(Rg),et hyl am no, 5
nmet hyi am no, 1-nethyl -4, 5-di hydro H i m dazol - 2-yl, 2,5-di net hyl -

H 1-i m dazol yI , norpl*?ékylﬁﬁ RPINER@)I(Rsk: hyI m)rphol inyl, 10 pi perazi nyI ,

2 G-dlet iyl pip %%nw o P B ST R e

, 5-di nme etr P, e

3-am di h I

ES ﬁydri)gsl) gme%(l m n(%%géw(ﬁémﬁeny l‘[eéer?lat?jma2|k‘b?ndR§1oseb°Pﬂd|tf Wényl
(3-am nomet hyl ) phenyl ¢ CI’<XQH(é )W}ﬁ?&ﬁ ahd mmhmmwmm

(3-di net hyl am no) phenyl o 2- hydr oxy) phenyl,

1- am di no) pi peri d- 3- y;iosltaﬁdntﬂcmauﬂlene)cham minsﬁbsﬁmtéd or subsntuted by an alkyl
(5-am dino)thien-2-yl, (5:-anidino)furan-2-yl 5amd|n ngazol 2-yl,
(2-am di no) -1, 3- oxazcﬁmﬁp_‘,}?"mgbwl far %%F?B‘F»W‘?P dirgesibop Evy‘ =T

B0 ot s TR R AR B T R 20709 2

H i mi dazol - 4-yl FQEFQ | »H i m dazol - 2-yl,
(5-am no) - 1H—|md{§§o - ﬁb‘?ﬁo L2,

Spyridin-3-yl, (&Xais @oypyri di n-3-yl, (4-di net hyl am no) pyri di n-3-yl, (6-am no)
pyridin-2-yl, (6 am di no) pyri di n-2-y| , 10( 2- am no) pyri di n-4-yl, (2-am di no) pyr
idin-4-yl,(2-am 2Pﬁ)§3;9y sm d- 4-yl, (2-am no) pyrim di n-4-yl, (4-am di no) pyri m
d-2-yl, 15(4 am ng gg/é nNil n-2-yl, (6-am di no) pyrazi n-2-yl, (6-am no) pyrazi n-2
-yl, (4-am di no) A Nazin-2-yl, (4-amino)- |

35tr|a n- 2- no)124tr|a2|n5yl (3-amno)-1,2,4-triazin-
5- yl, (3- ar¥nsd| no)%@ﬁéz)é;fbr?g‘ azrln no) benzyl , ( 3- am nonet hyI ) benzyl , 25( |
- am _dl no) pi peri d-. 3r ké¥BAR YN o futlonal additional bond. o
l-amdlno)pyrrolld | met hy 5-am di no) t hi en-2-yl net hyl , (5- am di no) f ur an-
2-yl methyl , (5-ani di no%&fwgglm frremppundsdiaye theiRarmyla I dazol - 5-yl net hyl , (S
-am di no)i m dazol - 2-yl met hyl , (6- am di no) pyri di n-2-yl met hyl , (6-am no) pyri din
-2-ylmethyl, PGI/ US98/ 26709 WD 99J60263 2 5 S Ifi 2002

11

or stereoisomers or pharmaceutically acceptable salts, esters, amides, or prodrugs
20 thereof, wherein B, G, J, K, L, and --- are as defined above.
More preferred compounds provided by this invention are compounds of

Formula IIT




PCT/ US98176709 -16( 2- am di no) pyri m di n-4-yl nethyl, '

(2-ami no) pyri m di n-4-yl met hyl , (4-am di no) pyri m di n- 2- yl rreq:'j SEP 2002
(4-am no) pyrimdin-2-yinmethyl, 5 (6-am di no)pyrazin-2-ylme

(6- am no) pyw&A9Ys023y | net hyl , 3-ami nocycl ohexyl, 3-ami di nocycPGWé’)S%fZﬂM
3-anvnocycl ohexyl net hyl , 10 3-am di nocycl ohexyl met hyl , 3-am nocycl opentyl,
3-am di nocycl opentyl, 3-am nocycl opentyl nethyl, and

3-am di nocycl opentyl nethyl; and 15 Rg is7selected fromH O, F, SH SM,
20 CF3, CH3, C02H, CO2Me, CN, 25 C(=NH) NH2, C(=NH) NHOH, Cf=NH} NHNH2,

C(=O NH2, CH20H, 30 CH2NH2, NO2, 2 200R4WO 99/50263 -17 OH, Ow,
OCH2Ph, OCH2CO2H, 5 Q(CH2) 2CO2H~ O HCH2C02H, NH( CH2) 2C02H,

NH( CH2) 3C02H, 10 OCH2CH20H, OCRI T, razol-S-yl), NH2, NHButyIIII NMVe2,
15 NHPh, NHCH2Ph, NHC(=O) Me, NHC(=Ox =0) CH2c- Hexyl , 20

NHC( =O) Ph, NHC(=0) CH2Ph, NHS(=0) 2Me, NHS( :8 2c- Hexyl, NHS(=0) 2CH2c- Hexyl ,
25 NHS(=0) 2Ph, and NHS(=0) 2CH2Ph; PGI/ US98%6709 or stereoisoners or
pharmaceutical ly acceptable salts, esters, lani des, or prodrugs thereof. 2
5 S E P 2002 WD 991 50263 PGT/ US98176209 - 1& In one enbodi ment of For mul a

[V, Y, R~ a ove, and X 2) 5~ I n anot her embodi ment of
For mul a IV nghﬁ%m Xag a]g&' foo?{fegoﬁ?'n‘ng is 2,6-dinethylpiperidinyl. 5
I n anot her enge F(@igll’ alV, X Y, and Rg are as above and R~ is
(2- hydr oxy- 5- amg I No) ﬁ{e)ny #i anot her enbodi ment of Fornmula IV, X Y, and
R~ are as above an@cﬁgd S H In another enbodi nent of Formula IV, R~ is as
above, and X is (CH)5 10 Y is 2,6-dimethylpiperidinyl, and Rg is H In

anot her Senmbodi nent (GHZ)EprmJI alV, R-is as above, and X is (CH2)5 and Y is

2, 5-di met hyl pyrroli d| nyl . 8r esentative conpounds of the present invention
i ncl ude: 3-( 1-5-[CHe 502416 BofHohy! t et r ahydro- 1

21~-pyridi nyl ] pent
(1, 2- d%ydr o- )?/» gﬁl n&sq@m(ﬁé&)g&ir boxi m dam de;
l-5-[ (2R, 65") -2, 6- %ﬁeizm(kﬁzr)ahydro 1 (21~ pyridinyl]pentyl-3-(3

(CH2)20(CH»)2,
10 CeHa,

CH)CgHy,

CgH4CH),
CeH10,
CH2C6H) 0

15 CeH10CHa,
CsHg,
CHyCsHg,
CsHgCHj, and
CHCH=CHCH7CHjp;

20 Y is selected from 2,6-dimethylpiperidinyl,
piperidinyl,
2,2,6,6-tetramethyl-piperidinyl-4-one,
(2-carboxy)piperidinyl,
(3-carboxy)piperidinyl,

25 (4-carboxy)piperidinyl,
3,5-dimethylpiperidinyl,




hydr oxyphenyl ) - 2( | h~- qui nol i none; 3-(

1-5-[ (2R, 6S" )-2,6-D nethyl tetrahydro-1 (2~-pyridi nyI]pentyQQ SE(P 2[][]2

1, 2-di hydro-3 i noI i nyl)-N-hydr oxybenzenecar boxi m dam de; 20

1-5-[ (2R, GSWQ%L'@M& met hyl tetrahydro-1 (21 ~-pyridinyl] pent yl mmmmy

1, 2- di hydr o- 3- qui nol i nyl ) benzenecar boxi m dohydr azi de;

3-[3- (Am nonet hyl ) phenyl ]-1-5-[ (2R, 65'}-2, 6-di net hyl tetrahydro-1 (2F~

pyridi nyi] pentyl - 2( 11~-qU|noI|none -8-

3- (3- Am nophenyl ) - (2R, 6Sj -2, 6-di nethyltetrahydro-1 (2H 25

pyri di nyl ] pentyl - 2(4-h! oxylpipetidimphe: 1-5-[ (2R, 6f ~- 2, 6- Di net hyl t et r ahydr o- |
(21 ~-pyridinyl]pen yI am no) phenyl ] - 2( 1 hn- qui nol i none;

3-[ 3- (Di net hyl am ngkrﬂéoiﬂ%fé@?@[wl? 6S}- 2, b-di met hyl tetrahydro-1 (2F~ .
pyri di nyl ] pentyl - Zﬁlpbﬁquubwivi none; 30 3- (

1-5-[ (2R 6, S~ 2, 6- I'tetrahydro-1 (21~-pyridinyl]pentyl-2-oxo

1, 2-di hydr o- 3- qui na'ge ﬁ}/ Drpiperidiidar boxi mi dam de; 2 5S EP 2002 ,

VO 99/ 0363 PGTNS98pf.qiksh 2R, 6S')-2,6-Di nethyl tetrahydro-1
(21~- pyr%|6d| nyl ] pen?‘g-l 2- o&léﬂllll%%&éﬁﬂéig% 3-quinoli nyI )tetrahydro-1
( 2F~- pyri di necar bok‘i-ﬁ\ﬂdmywy)-mp(endmsk((ZR 6S')-2, 6-Di met hyl t et rahydro- 1
{?. 1 ~-pyridinyl]pe
1, 2- di hydr o- 3- qui ng¥hV1Y)PT°BQWVb| i di necar boxi mi dani de; 5-
1-5-[(2R 6,5')-2, 62[3- diiniethyll;i)etdhahydro 1 (21~-pyridinyl] pentyl-2-oxo
1, 2-di hydr o- 3- qui nol i 2 t hi ophenecar boxi m dam de; 5-(
1-5-[ (2R, 6S~- 2, 6- DP¥E?P Yetrahydro 1 (2H)-pyridinyl]pentyl-2-oxo
1, 2- di hyydr o- 3- qui ng_bmg[,,) ? dApgar boxi m dam de; 2-(
1-5-[ (2R, 68) 2, 6- Di et hyl etrahyd’ro 1 (2h~-pyridinyl]pentyl-2-oxo 10
1, 2- di hydr o- 3- qui n63-Nagdeyyl-N-methybpwiralidindar boxi nmi dani de; 5-(
1-5-[ (2R, 6S' | - 2, 6- g_mw’b&_let I dro-1 (2F~-pyridinyl]pentyl-2-o0xo0
1, 2-di hydro-3-quin 9% zol e- 2- car boxi m dar ni de;
1- 5- [(ZRSGS%)ZZES D(Ifrﬁlﬂiyinbm]bkﬁhmﬁympimél?&nylpyrl di nyl ] pentyl -3-( 1H
pyr azol y ~- qui nol i none;
1-5-[ (2R, 6S') -2, 6- &WWQW‘&W@F%DXI (21~-pyridinyl]pentyl-3-tetrahydro
1H pyr | -3-yl-2(ht
1- 5-[(?ZR5065 )-2, 6- Dhryedl?d#yl tetrahyc}'r] moélﬁgl-yp’yrl di nyl ] pentyl - 2- oxo
1, 2- di hydr o- 3- qui n@iisepropylamingr azol i di necar boxi mi dami de; 5-(
1-5-[ (2R, 6S") -2, 6- Q%%J@etrahydro 1 (2F~-pyridinyl ] pentyl-2-o0xo0 20
1, 2- di hydr o- 3- qui nol'i -IH i m dazol e- 2- car boxi m dam de; 3-(2- Am no-1H
i nudazol -5-yl)-1- SﬂdtﬂjﬂhxﬁmSmZ, 6-di methyl tetrahydro 1
2| ~- pyri di nyl ent uino
(1 S [%R 6S;j }/2]2 Dl F‘ﬁ&/’\'% qﬁm '“P“?*‘ZPG?'&\}H di nyl ] pentyl - 2- oxo
1, 2- di lgodr o- 3- qui nQl3-gimethyd HH- m;ﬁm]ﬂi— S- car boxi m dam de; 25 3-(5-Am no-1H
i mdazol -2-yirl-S-[ (2R, 65 , 6-di nethyl tetrahydro 1
(21~- pyri di nyl | pentmarphqliny ~-qui nol i none;

2,6-dimethylmorpholinyl,
piperazinyl,
2,6-dimethylpiperazinyl,
25 1H-pyrazolyl,
tetrahydro-1H-pyrazolyl,
2,5-dimethyltetrahydro-1H-1-pyrazolyl, and
1,2,3,4-tetrahydro-2-oxo-3-phenyl- 1-quinolinyl;
R7 is selected from (3-amidino)phenyl,
30 phenyl,
4-methoxyphenyl,
4-(amidino)phenyl,




1-5-[ (2R 6,5-2,6-D nethyl tetrahydro-1 (2f~-pyridi nyl]pentyl - :283

pyridinyl)-2( 11~-quinolinone; 3-(6-Am no-3-pyridinyl)-1-5-] SEP 2002

(2R, 6S~-2, 6-di net hyltetrahydro-1 (2, F~ 30 pyridinyl]pentyl-2(

11~- qui nol i Y¥H89/50263 PCT/US98/26709

3-[6-(Di net hyl am no) - 3-pyridinyl]-1-5-[ (2R, 6S~- 2, 6-di net hyl tetrahydro 1
~-pyridinyl]pentyl -2( 1H)-qui nolinone; 2 5 S EP 2002 WO 99/50263

PCT/ L1S98I z6709 - 20 -9

3-(6- Ami no- 2- pyri d| n [ (2R 6Sj -2, 6-di net hyl tetrahydr-o-1(2, F~

pyri di nyl ] pentyl - émn@ﬂarbmyl)mm 6-( |

-S[(2R 6S~-2,6-Di (2F~ pyridinyl ] pentyl -2-oxo

1, 2- di hydr o- 3- qui ng‘f{;ﬂé{‘-,§% pyrﬂaﬁl car boxi m dam de;

3-(2- Ami no- 4- pyri dl(ﬂ-}Hy)imkyﬁthj)ﬂR 6, 5 2 6- di met hyl tetrahydro-1 (21~
pyri di nyl ] pentyl - F- qui none

5-[ (2R, 6S')-2, 6- D[&rﬁyﬁ{ﬂ %‘P{W@“le ﬂirfﬁlelwyn di nyl ] pentyl - 2- oxo

i hy8lr o- 3- qui NqBiKYdtakind(iRIfid)Rle Hew M dam de; 4-(

(2R, 65 ) 2, 6- %rrﬂgth It(etrarz d{rhgﬂaﬁ 1{—~-pyr|d| nyl ] pentyl - 2- oxo 10
i hydr o- 3- qui ndB1anymmetpylbph¢nﬂ; necar boxi m dani de;

Am no- 4- pyr| Erm)g L g,[(ZR 68) 2,6-di methyltetrahydro-1 (2f ~
i nyl ] pentyl - ol it FI none; 2-

S-[(28,6,9)-2, 6 I])Bmﬂiylhm&tol)ﬂhwlro 1 (2FI)-pyri di nyl ] pentyl - 2- oxo

[
[
i hydro-3-quin r|md necar boxi mdamde; 1 S
Ani no- 2- pyrlmédg‘éF yﬁmgx{)@mqy S )-2,6-dimethyltetrahydro-1 (2l ~
[
[

y

y nyo] pentyl - 2((51mﬂld’m812'-Mr6

' *pRnyD- (
(2R, 6,5')-2, 6-Di met hyl t et r ahydr o- i(2F pyri di nyl ] pentyl - 2- oxo
hydr o- 3- qui ndll iamjdipolipeyidalrylnecar boxi m dani de;

i
Am no- 2- pyra2| 68~ 2,6-dinmethyltetrahydro-1 (21~ 20
! P‘%h)ldmbwgﬁ 1& %5'1 I

2

i

nyt ] pentyl - non

R, 6, S~- 2, 6- D(ﬁﬂtﬂ)ghlnb)lhuem-hy)d,ro 1 (21~- pyridinyl]pentyl - 2 0X0
hydr o- 3- qui nczlj afr}ld%n ff? tll’l azi ne- 2- car boxi m dam de; 3-(4- Am no-
triazin-2-yl) 5")-2,6-dinethyltetrahydro 1

pynsdi nyl ] pent(glamidinbj-1,3- diutdquymone 25 5-(
(2R 6S' ~-2,6-Dinmethyl tetrahydro-1 (2h~-pyridinyl]pentyl-2-oxo

i hydr o- 3- qui nc(i31aHW’}\°k Q -0%aZ¢li53¥l; ne- 3- car boxi m dani de;

-Am no-1, 2, 4- tI’II.Fﬁ zo=3b) -1 -5-[ (2R 6S~-2, 6-di et hyl tetrahydro 1
pyrldlnyl]pent 11~-GU|noI|none 3-[(

(2R, 65-2, 6- Di rtettﬂryﬂtoelhlqjyyaiob}yl (21~-pyridinyl ]pentyl-2-oxo 30

[
(3 Am nobenzyl ) - ERfobERehy R ﬁ?@%ﬁ@?yﬁl fahydro-1 {2Fn
yri di ng0] pent yl - 2((2-binidiso)- malmmmeM-yl 2 5 S E P 2002
(2-amino)-1H-imidazol-4-yl,
(5-amidino)- 1 H-imidazol-2-yl,
(5-amino)- ! H-imidazol-2-yl,
pyridin-3-yl,
25 (4-amino)pyridin-3-yl,

6-
yri
5-[

d
di
ridi
d
ridi
di
ridi
(
di
5-
21~-
di
1~

2-
5-
2-
(
2-
(
5-
2
(
2
3,
5-
, 2-
(3
2
5-
2-
(

2-
4-
3

1
1-
1
3-
p
1-
1
3-
p
1-
1
3-
P
1
1,
(
1-
1
3
(
1-
1
3-
P

(4-dimethylamino)pyridin-3-yl,
(6-amino)pyridin-2-yl,
(6-amidino)pyridin-2-yl,
(2-amino)pyridin-4-yl,

30 (2-amidino)pyridin-4-yl,
(2-amidino)pyrimid-4-yl,
(2-amino)pyrimidin-4-yi,
(4-amidino)pyrimid-2-yl,




WO 99/ S0263 PCTNS98I 26709 - 21 :
3-[ 3- (Ani nomet hyl ) benzyl ] - 1-5-[ (2R, 6S' ) - 2, 6- di met hyl t et rahydﬂoﬁlSEZP—'lZ[]Uz
pyridinyl]pentgl-Zﬁ | | ~-quinolinone; 3-[(

1- 5-[ (2R, 6SWOIYS thyl tetrahydro-1 (2F1)-pyridi nyl ] pentyl -BCT/HS98/26709

, 2-di hydr o- 3-qui nol i nyl ) met hyl ] tetrahydro-1 (2l ~- pyri di necar boxi m dam de;

-[( 1-S-[ (2R, 6S)-2, 6-Di net hyl tetrahydro-1'" (2h~-pyridinyl]pentyl -2-o0xo
- di hydro- 3-qui nol i nyl )nethyl]-1-pyrr.phd di necar boxi m dam de; 5-[(
i(g;édgo-SB-zqgi nDIgSﬁaﬁyng)mmidn}-;th Ei ?ggeneca_r l(:j)_oxi lm] olam't dle; 25- [ ( 0
, 6, 9-2, 6- F‘g_m ILp- ~-pyridi nyl]pentyl -2-o0xo
i hydr o- 3- qui n(g i nyﬁ’W- gef urancar boxi m dam de; 2-[(
i hydro-3-quinglin é}.r net hyl |- 1, 3- oxazol e- 5- car boxi m dam de; 5-[(
R 69)- 2, 6- D?‘r"r'é'f'% PP%@BQH’%‘&PB%%ZI ~-pyridi nyl ] pentyl - 2- oxo
'( ydr o- 3- qui N@4ammiho)ES BMkiazid-2fy1] M dazol e- 2- car boxi m dam de; 15 2-[(
ydr o- 3- qui né3-amjding=1 RyAtriazini3-yhyi dazol e- 5- car boxi ni dami de; 6-[ (
(2R, 6,5")-2, 648 \; trakhydre-1 (21 ~-pyridinyl]pentyl-2-oxo |
i hydr o- 3- qui nol(lpny: gdr}rsﬂt’%’gltt?%wgﬁ’l di necar boxi ni dam de;
-pyridinyl] pent*l - 2§ %g{z&-qui nol i none; 4-[(
-[ (2R, 6S) - 2, 6- Di( 1 ) hhydro-l (21 ~- pyridi nyl ] pentyl - 2- oxo
di hyodr o- 3- qui nqj.iaﬂyﬁa,ﬂaﬁﬁzﬂehzﬁ; pyri m di necar boxi m dam de;
-[ (2R, 6S~- 2, 6- D etk k’ 2y dr.Q- Fl ) - pyridi nyl ] pentyl - 2- oxo
di hydr o- 3- qui nérﬁ}r‘ﬁ% Iﬁr@&ﬁg‘?‘{gﬁﬁé‘?‘% di necar boxi m dam de;
[ (4- Am no- 2- pyr i iff-dmidihd nisiemyiiméthgl [ (2R 6, S ~- 2, 6-di net hyl tetrahydro 1
- di hnsdr 0- 3- qui NS lapydih8RkB01-D-yimBihyRZzi necar boxi nm dam de;
[ (6-Amino-2-pyrazinyl )methyl]-1-5-[(2R 6,5 )-2, 6-dinethyltetrahydro 1
CT/ US98I Z6709 - 22 (5.amidino)imi 9.
- (3- Am nocycl ohex>(/ )amilgo)[uznb%z%lg, 3’13‘3,“&1’& nmet hyl t etrahydro-1 (2F~
»
2.t hydro- 3 qui oy ARV RYRBRRIEEEE, boi m gam der” oo
[ (3- A% nocycl ohex¥-amidihb)pytimidife-4fidBiy1,S ) - 2, 6- di met hyl tetrahydro 1
1~
5
2

NSNSDNIDSN

N NS
1~ !

[

|
[
F
|

N YT
1 — 1

NPT

2
5
2
5
2
5
2
5
2
-5
2
5
5
2
5
2
5
2

N T

(2R, 6S~-2,6-D net hyl tetrahydro-1 (21~-pyridinyl]pentyl -2-oxo0
(2R, 6S~- 2, 6- Di(6ramind)petacinkdrdls 0- 1 (21~- pyri di nyl ] pentyl - 2- oxo
(
(2R 6S' ~-2,6-Dimethyl tetrahydro-1 (21 ~-pyridinyl]pentyl-2-oxo
6- A no- 2- pyr i d3-amiidine)lbeytyl,- 1- 5- [ (2R, 6Sj - 2, 6-di net hyl tetrahydro 20 1
2- Am no-4-pyrimdinyl )nethyl ]-1-5-[ (2R 6,51 -2, 6-di net hyl tetrahydro 1
-pyri di ny|]penﬂwmﬁ/1nq)pmeqdi£1ﬂmeﬂw&e; 25 2-[(
(1J i di nyl] I i,nol i 6-[(
-pyridinyl] pe < ~- qui,nol i pone; 6-
[ (2R, 6S~- 2, 6- D?%?‘Hf}f’?é?% FAmsthyL 21 ~ pyri di nyl ] pentyl - 2- oxo 30
F1) - pyri di nyl | pef¢-pmidipo)i ihpmeidde: 2z 5 s E P zooz WO 99/ 50263
i di nyl ] pentyl - 2{6-amidigo)pyudinrbylmetiy
-pyridinyl]pentyl -2( I1~-guinolinone; 3-[(

N 1

[(ZR, 6S ) - 2, 6- GFARMR)PYENidGylmethyk 2| — pyri di nyl | pentyl - 2- oxo
di hydr o- 3- qui neklamydihS¥phRiidisvcHirlemyRnecar boxi ni dami de;

(4-amino)pyrimidin-2-ylmethyl,

PR~ WRRPRTWITTWRRPNWRRPTNWRRPTWT RPRPRPRRPRRPRRREPRRPRRRPWER

(6-amidino)pyrazin-2-ylmethyl,

25 (6-amino)pyrazin-2-ylmethyl,
3-aminocyclohexyl,
3-amidinocyclohexyl,
3-aminocyclohexylmethyl,
3-amidinocyclohexylmethyl,

30 - 3-aminocyclopentyl,
3-amidinocyclopentyl,
3-aminocyclopentylmethyl, and

3-amidinocyclopentylmethyl; and




3-(3- Am nocycl opentyl )-1-5-[(2R 6, S )- 2, 6-di rrethyltetrahydro (21~ 10

pyri di nyl ] pentyl-2( 1~-quinolinone; 3-( g EP 2002
1-S-[ (2R 6S') -2, 6-Di net hyl tetrahydro-1 (2H)-pyridinyl]pentyl-

1, 2-di hydr o- 3wqm,45(ml63 nyl ) cycl opent anecar boxi m dami de; PCT/US98/26709
3-[(3-Am nocyclopentyl)rrethyl] 1-5-[ (2R, 6S) -2, 6-di net hyl tetrahydro i
(2~-pyridinyl]pentyl-2( Il ~-quinolinone; 1 S 3 [ (

1-5-[ (2R 6S')-2, 6-Di net hyl tetrahydro-1 (21gppyridinyl]pentyl-2-oxo

- di hydr o- 3-qui nol i nyl ) met hyl ] cycl opent anecar boxi m dam de; 3-(

(2R 6S') - 2 Ry iDiselettey ot Hahydro- 1 (2f ~- pyri di nyl ] butyl - 2- oxo-1, 2
ro- 3- qui nol i nyl ) benzenecar boxi m dam de; 3-(

{2R 6S)-2,6-D 8t hyl t et rahydro-1 (2F~-pyri di nyl ] hexyl - 2-oxo-1, 2 20
r o- 3- qui noI i nyl }benzenecar boxi m dam de;

- 3-[ Am no(i m no) nét hyl ] phenyl - 2- oxo- 1 (21~-quinolinyl]-N-2

, 6

- 3-

-[
yd
-[

I~ 1 =

1
O-hO ﬂ_N-hN-bN’“_“H@'_'N'_'jCD:T-bI\J

S')-2,6-Di et hylH,et rahydro- 1 (2F~-pyridinyl]ethyl acetani de;
[ Arg no(l m no) :@dhyl ] phenyl - 2-oxo-1 (2f~-quinolinyl]-N][ (2R, 65")
-Di net hyl tetrahyd

OOOOOO‘<

(2F~- pyridi nyl ] met hyl pr opanam de; 25

-[2-(2-[ (2R 6S ) - iy, Dirnethyl tetrahydro-1 (2Fn
y i di nyl ] ethyl am no) et yI] 2- 0xo-1, 2-di hydro-3
ui oI i nyl benzenecar l@Hg,n dami de; 3-

-2-[ (2R, 6S~-2,6-Di nmet hyl tetrahydro-1 (21~-pyridi nyl]ethoxyethyl) 2-oxo-
, d| hydr o- 3- qui noI iC9sHbenzenecar boxi mi dami de; 30 3-(

-[ (2R, 65- 2, 6- D net hyl tetrahydro-1 (2H)-pyridi nyl] phenyl - 2- oxo
, 2-di hydro 3-quinoli ?.Wenzenecar boxi m dam de; 3-(

-[(2 ') -2,6-D nethyl tetrahydro-1 (2Fl)-pyridinyl ] benzyl - 2- oxo
, 2-di hydro 3- qui nol imyl ) benzenecar boxi m dam de; ~5 S EP 2002 WO
91 50263 PGINS98/ Zb7U(=NIBNHH, 1-(4-[(2R 6S~-2, 6-Di met hyltetrahydro-1
2

5
n- pyri di nyl ] met hyl phenyl)
Xx0- 1, 2- di hydr o- 3- deENH)NHOH benzenecar boxi m dami de; 3-(
[(2R 6.5 )-2,6- D%%%hydro 1 (21~-pyridinyl]cycl ohexyl -
-1, 2-di hydr o- 3- qui mol zenecar boxi m dam de; 3-]
-(4-[ (2R, 65-2, 6- D ngs rahydro 1 (21n
pyrldlnyl]cyclohexylne - ox0-1, 2-di hydro-3
qui nol i ny{4 benzenecar(bﬂ?om dam de; 3- [
1-(4-[ (2R, 6S ~-2,6-Di nethyl tetrahydro-1 (2~
pyridinyl ] met hyi cycl cBEylHp; 2- oxo- 1, 2- di hydro-3 10
qui nol i nyl ] benzenecar boxi m dam de; 3-(
1-3-[ (2R 6S )-2,6-Di QByItetrahydro 1 (2H)-pyridinyl]cyclopentyl -
oxo- 1, 2-di hydr o- 3- qw@gltl nyl ) benzenecar boxi m dam de; 3-][
1-(3-[(2R 6S ~-2,6-Di hyl t et rahydro-1 (2H)
pyridinyl]Jcycl opentyl orte)y! ) - 2- oxo- 1, 2-di hydro-3 15
qui nol i nyl ] benzenecar boxi ni dani de; 3-[
1-(3-[(2R2®, 5' i - 2, 6- PFHRRM t et r ahydro-1 (2F~

OCH>CO»H,
O(CH3)>COsH,
O(CH>3)3COsH,
NHCH>CO>H,

25 NH(CH2)>CO2H,
NH(CH3)3COH,
OCH,»CH>OH,
OCH>(1H-tetrazol-5-yl),
NHj,

X

RPORNTORRRPERPEPOT ONWINGRORER




pyri di nyl ] met hyl cycl opentyl) - 2-oxo- 1, 2-di hydro-3

qui nol i nyl ] benzenecar boxi mi dami de; 3-( 25 SEF 2002
1- (E~-5-[ (2R, 6S~-2, 6-Di net hyl tetrahydro-1 (2l ~ pyridinyl]-2-pentenyl 20
2- ox0- 1, 2- di hygeQe/2g2¢8i Nol i nyl ) benzenecar boxi ni dani de; PCT/US98/26709

3-[2- Oxo- 1- (5- pi peridi nopentyl)-1, 2-di hydro-3

ui nol i nyl ] benzenecar boxi m dam de;

-2-xo-1-[5-(2, 2, 6, 6-tetranet hyl pi peridi n%pent yl]-1, 2-di hydro-3

ui nol i nyl benzenecar boxi m dam de; 25 il .
-5-[3-3-[Ami no(im noﬂqpygutw,l ] phenyl - 2- oxo-1 (2F~-qui nol i nyl ] pentyl -2

i peridi necarboxylic acid;” 1-5-[ 3-3-[ Ami no(i m no) net hyl ] phenyl - 2- oxo-1
2F~- qui nol i nyl ] pent yNM®2pi peri di necar boxyl i ¢ aci d;

-5-[3-3-[Ami no(im no&rreilhyl ] phenyl - 2- oxo-1 (21~-qui nolinyl]pentyl-4 30
i peri di necar boxylic Phs

-1-[5-(3, S-Di net hyl qupl@l_izqihpo) pentyl]-2-o0xo-1, 2-di hydro-3

ui nol i nyl benzenecar boxi m“dani de; 2 5 SEP 2002 WD 99150263

- 243- 1- [ 5- 64- Hydr oxy pNPE(=0)Me,) pent yl ] - 2- oxo- 1, 2- di hydro-3

qui nol i nyl benzenecar boxi m dam_de;

3-1-[ 5- ( 2- | ni nopi per | IACETRUMSM. 2- 0x0- 1, 2- di hydr o- 3

qui nol i nyl benzenecar bﬂﬂd’(;l:gﬁfp{%_e}lexyl _

3- 2- Ox0- 1- [ 5- (4- oxopi peridi no)pentyl] -1, 2-di hydro-3

qui nol i nyl benzenecar bsyHOE=0yH, de; PCTI US98126709 3- [

1- (5-2-[ (D et hyl am no) net hs/é%pi peri di nopentyl ~2- oxo- 1, 2-di hydro
3-qui nolinyl ] benzenec ROW 2R, de; 3-(

1-5-[4-(D

t hyl am no) piperi di no] pentyl - 2- oxo- 1, 2-di hydro-3 10
qui nol i nyIl ben)z/enecar Wﬁéhﬁ*ﬁ’d]el;o Y Y
1-5-[3-3-(Am no(i m no D | -2-0x0-1 (21~-quinolinyl]pentyl..4
MERI DS} e 65,

pi peri di nesul fonic ac

3- 2- Ox0- 1- [ 5- (2- pheny\iy LHHRIeRLY! ] - 1, 2-di hydro-3

qui nol i nyl benzenecar boxi%éﬁ%; ?@q

3-1-[ S (2, S-Di et hyl - NHY+=OpPhdandy | ) pent yl ] - 2- oxo- 1, 2-di hydro-3

gui nol i nyl benzenecar boxi m dam de; 3-2-Oxo-1-[5-(

| - pyrrol sdi nyl) pent yl NHSEOWGHaM- 3 qui nol i nyl benzenecar boxi ni dani de;

1-5-[3-3-(Am no(i m no) net hyl ] phenyl - 2-o0xo0-1 (2~-qui nolinyl]pentyl -2 20
pyrroli di decar bo QY StEREOLEeMEES opraqnaceutncally acceptable salts, esters, des, or prodrugs
-5-[3-3-[ Ami no(i genenet hyl ] phenyl - 2-oxo-1 (21 ~

qui nol i nyl ] pentyltetrahydro- | H pyrrol-3-yl)-Nnethyl acetam de,

3-1- (S- ( 3- Ami no- 1- pyr Tk swistretepred compounds provided byithiy dnvention are compounds

qui nol i nyl benzen%&;%mgm,dam de;

q
3
q
1
p
(
1
p
3
q

N v

< —H—Z

20 wherein X, Y, R7, Rg, and -- are as follows:
X is selected from (CH»)s,
(CHp)a,
(CH)s,
CH»C(=O)NHCH»CHj,
25 CH,»CHyNHC(=0)CHp,
(CH»)2NH(CH»)s,




25 3-( I -5-[2,5-bi s(Methoxynethyl )- I

- pyr rol sdi nyl ] pentyl - 2- oxo- 1, 2- di hydro 3- qui nol i nyl )benzenec%ﬁoSEPc@GﬁZie;
-( 1-5-[2- %%gﬁé%met hyl ) - 1- pyrrol sdi nyl ] pentyl - 2- oxo- 1, 2- di hydro- 3

qU| nol i nyl) ar boxi m dam de; 3-( PCT/US98/26709

1-5-[ 2- (Hydr oxynet hyl ) - 5-met hyl - 1- pyrr ol sdi nyl | pentyl - 2- oxo- 1,2 30

di hydr o- 3- qui nol i nyl' ) benzenecar boxi m dam de;

3-1-[5-(Dii sopropyl am no) pentyl ] - 2- oxo- 1}2- di hydro- 3

qui nol i nyl benzeneczwﬁgfm de; 2.5 SEP 2002 WD 99/50263 -25
3-1-[5-(Di et hyl am 20xo-12d|hydr03

qui nol i nyl benzenec i m dam de;
3-1-[5- (Met hyl am n%‘%@ﬁt yl]-2-o0x0-1, 2-di hydro-3
qui nol i nyl benzenecemlpfczg dam de; PCT/US981Z6709 3- | -[5-( 1-Methyl-1 H
i mi dazol - 2-yl ) pentyi | <2 0Xo- 1, 2-di hydro-3 qui nol i nyl benzenecar boxi mi dani de;
3-1-[5-(2, 5- Di net hydgH4EH Zr;ndazol 1-yl)pentyl]-2-oxo-!, 2-di hydro-3
gui nol i nyl benzenecar boxi m dam de; 3-][
1- (5- Morphol i nopentGgH(2- oxo- 1, 2-di hydro-3 10
qui nol i nyl ] benzenecar boxi m dani de;
3-1-[5-(3,5-Dineth Haﬁqi'htﬁklno)pentyl] 2- 0x0- 1, 2- di hydro- 3
qgui nol i nyl benzenecigﬁ?_i) dam de;
3-[ 2- oxo- 1- (5- Pi pe ntyl)-1, 2-di hydro-3
qui nol i nyl ] benzene r oxi m dam de; 15
3-1-[5-(2, 6-Di net hy 8;f)era2| no) pentyl ] - 2- oxo-1, 2-di hydro-3
qui nol i nyl benzenecas W&@?H;Q dam de; 3-2-Oxo-1-[5-( 1 H
pyraw - 1-yl ) pentyl ] I hydr o- 3 qui nol i nyl benzenecar boxi m dami de;
3-[ 2- Okt 1- (5-t et r WYHKCH ] khyr azol - 1-yl pentyl ) - I, 2-di hydro-3 20
qui nol i nyl ] benzenecar boxi m dam de; 3-1-[5-(2,5-Di nethyltetrahydro-1H
pyrazol - 1-vyl )pentyICH:iEWCHaCthydro 3- qui nol i nyl benzenecar boxi m dam de;
3-(7-Chloro-1-5:-[ (2R, 6f ~- 2 6-di net hyl t etrahydro- 1 (2l ~-pyridinyl]pentyl
2-ox0- 1, 2- di h%wédschéifrﬁmiﬁﬂmﬁbwpmeémyboxu m dani de: 25 3-(
1-5- [(2R 65- 2, 6- D| trahydro- 1 (21 ~-pyridinyl]pentyl-7-fluoro 2-oxo-
, 2- di hydr o- 3-qU| | ny ’benzenecar boxi nmi dami de; 3-( |
5-[ (2R, 6S') - 2, 6- DR2¢%:6,bpéttastetlnfpipeddinyl-g-dine- pyri di nyl ] pent yl - 2- oxo- 7
f

I

sul fany]< 1, 2- di hydr ui-nol i. benzenecar boxi m dam de; 3-]

1-5-[{ 2R 6f] -2, 6- D%&%’R&f’?@?? ‘%&‘30 1 (21 ~-pyridinyl Jpentyi-7 30

( thyI sul fanyl ) Z(D»abdxﬁqueﬁ&idylp 3-qui nol i nyl ] benzenecar boxi m dami de; 3-
1-5-[(

2R, 6f ~- 2, (K%ar%xy gltpgt%ll%dro 1 (2h17-pyridinyl]pentyl -2-o0xo0-7

3,5-dimethylpiperidinyl,
(4-hydroxy)piperidinyl,

20 (2-imino)piperidinyl,
piperidin-4-one-yl,
(2-dimethylaminomethyl)-piperidinyl,
(4-dimethylamino)-piperidinyl,
(4-sulphonyloxy)-piperidinyl,

25 (2-phenyl)piperidinyl,
2,5-dimethylpyrrolidinyl,
pyrrolidinyl,

(2-carboxy)pyrrolidinyl,
(3-N-acetyl-N-methyl)pyrrolidinyl,

30 (3-amino)pyrrolidinyl,

(2,5-bis-methoxymethyl)-pyrrolidinyl,




(trif
2
-[
0-
[

) -1, 2-di hydr o- 3- qui nol i nyl ] benzenecar boxi m dam de;

uor onet hyl ) -1, 3
/502b3 PCT/ US98 Zb~09 - 26 3- ( 5S P 200

I
002 WD 99
(2R, 65")-2, 6- Dirrethyltetrahydro 1 (2Fn-pyridinyl]pentyl-7- rret yl

r

P

5

0xo0- 1, 2- di hydy ﬁw nol i nyl ) benzenecar boxi m dam de; PCT/US98/26709

3- Ami no(|mno rret yl ] phenyl -1-5-[ (2R, 6, S)- 2, 6-di net hyl tetrahydro

2Fn- pyridi nyl ] pentyl 2- 0x0- 1, 2-di hydr o- ?- qui noI i necar boxylic acid; Methyl

3-[am no(i m no) et hyl ] phenyl -1-5-[ (2R, 6S ‘]_ 2,6 dinmethyltetrahydro-1

1~-pyridi nyl ] pentyl -2-o0xo0-1, 2-di hydro-?~ U|noI|necarboxyIate

(?-Cyano- 1-5-[ (2R @Sh drgx %ﬁ;ﬁﬂlﬁﬁ&f ahydro-1 (21 ~-pyridinyl]pentyl

oxo- 1, 2-di hydr o- 3- qui noI i nyI enzenecar boxi m dam de; 10

3- 3- [ Ani no(i m no) met ﬂyh)]cb yl-SutefyRppraidinyls- di met hyl t et rahydro |

(21~-pyridinyl] pentyl 2- di hydr o- ?- qui nol i necar boxi m dam de;

3-3-[ Ani no(i ni no) net r‘r‘b‘lsj’%ﬂgﬂg‘/‘i“i‘fs [(2R 6,S)-2, 6-di methyl tetrahydro |

(2H) - pyri di nyl ] pentyldledhylyﬂhmgy 2-oxo- 1, 2-di hydro ?

gui nol i necar boxi m dam e,tﬁ 1-5-[ (2R 6.5")-2,6-Di methyl tetrahydro-1

(21~-pyri & nyl ] pent yI™me YIH?‘HP%Zl no(i mi no) met hyl ] 2- 0xo- 1, 2- di hydro- 3

qui noi i nyl benzenecar QQ ﬂ?ﬁrﬁﬂ@-&gﬁydro-ll-l-xmldazol -2-yl,

3-3-[ Am no(i m no) et hyl nyI 2R, 6, S~- 6d|rrethyltetrahydro I

(2H) - pyridi nyl ] pentyll@-dtm@hll Eﬂdrllﬂ}l 1}’1’,-qU| nol i necar boxani de 20 3-]

1-S-[ (2R 6, S~- 2, 6-Di rm&llg’é&ﬁa'g{]r ahydro-1 (2Fn-pyridinyl]pentyl -

(hydr oxymet hyl ) - 2- oxo- ydr o- 3- qui nol i nyl ] benzenecar boxi mi dami de;
3-(?-(Am nonet hyl ) 1-K6{diméthpimorphdlingl, et hyl t et rahydro-1 (2F~

pyri di nyl 1(§entyl -oxQ-1 ,.2- d| hydr o- 3- qui nol i nyl ) benzenecar boxi m dani de;

3-( 1-5-[{2R, 65-2, 6- [R‘H%'W?Ytetrahydro 1 (2F~-pyridinyl Jpentyl-?-vitro-2 25

oxo- 1, 2- di hydr o- 3- quizgldiRshy igeremasgar boxi m dam de; 3-(

1-5- [(2R 6S')-2,6-DimBthylte rahydro- 1 (21~-pyridinyl]pentyl -

hydr oxy- 2- oxo- !, 2- di hiRnpyragokylii nol i nyl ) benzenecar boxi m dam de 3-(

1-5-[ (2R 6S ~-26D| 2F~-pyridinyl ] pentyl -
met hoxy- 2- oxo- 1, 2-di hyﬁg}y?f? Wﬂi"ﬁ’{/rﬁ enzenecar boxi m dam de 30
3- (?d(BeszI o?yl) % 5- Zsmaﬁybtetgalﬁdtg-rm_ﬂmylkgmty{l;agydro 1 (ZEn o dam d ,
pyridi nyl ] penty 0X ro i nol i nyl ) benzenecar boxi m dam de;
5SEP 2%582 V\D@'@?W%&?d%?fn (3 Shudin)pheny
2-[(3-3-[ Am noUmno)@@%J hlée i 1-5-[ (2R 6S~-2, 6 di net hyl tetrahydro-1

i di ? yxo’?p n&

(21~-pyridinyl]pentyl I’hydr o-7 qU|noI|nyI)oxy]acet|c aci d;
3-[(3-3-[Amino(im no)mwwéﬂ}phﬁhmtmﬁmﬁn{eﬂﬂﬂpm&ylz 6 di methyltet rahydro- 1

(21~ pyridinyl]pentyl. 211 cfx('azmo(zmmo%et{x?l] phenyl,
(3-aminomethyl)phenyl,

E
1
2-
3-
1(
3

(2
3-
2-

20 (3-amino)phenyl,
(3-methylamino)phenyl,
(3-dimethylamino)phenyl,
(5-amidino-2-hydroxy)phenyl,
(1-amidino)piperid-3-yl,

25 (1-amidino)pyrrolid-3-yl,
(5-amidino)thien-2-yl,
(5-amidino)furan-2-yl,
(5-amidino)-1,3-o0xazol-2-yl,
(2-amidino)-1,3-o0xazol-5-yl,

30 1H-pyrazol-5-yl,
tetrahydro-1H-pyrazol-3-yl,
(1-amidino)tetrahydro-1H-pyrazol-3-yl,




qui nol i nyl ~xy] propanoi ¢ aci d;

4-[(3-3-[Ami no(i m no) net hyl ] phenyl 1-5-[ (2R, 6S)-2,6 dinet hy|25t8&8c2002x
(21 ~-pyridi nﬁ;%nt | -2-o0xo- | , 2-dihydro-7 quinol i nyl ) oxyJbut anoi ¢ aci d;
10 2-[(3-3- P‘y i no) et hyI]phenyI 1-5-[ (2R 6S')-2, 6 di nePOYIUSI8R6dy dr 0-
1 (21~-pyridinyl] pentyl 2- 0x0-1, 2-di hydro-7 quinolinyl)am no]acetic acid,;
3-[(3-3-[Am no(i m no)rrethyl]phenyl 1-5-[ (2R 6S)-2,6 dinethyl tetrahydro-1
(21~-pyridi nyl Jpentyl - 2- oxo- 1, 2-di hydr o--1515 qui nol i nyl ) am no] pr opanoi ¢

[
a

acid; 4-[(3-3-[Am ng(,i |-1-5-[ (2R, 6,S )-2,:6
di met hyl t et r ahydr or@ %%% pyrtl}%rlll%ﬁgﬁagntyl 2- 0xo0-1, 2-di hydro-7
qui nol i nyl ) am no] buRanine)- He-irdid 98/ 76709 3-]
1-S- [ (2R, bS ~- 2, nmet, t rah dro-1 (2f~-pyridinyl]pentyl-7-(2 20
hydr oxyet hoxy} - 2- 033 apx&% }ﬁé @O’q%rﬂhol i nyl Jbenzenecar boxi mi dani de; 3-]
1-S-[ (2R, 6S} - 2, 6- Dishiad)t Bi5aiauss (21~- pyridinyl ] pentyl -2-o0xo0-7 (1H
1,2, 3, 4%/et r aazol - -yﬂtr;et)&oxy) 1, lcQf.lhydro-
qui nol i Byl ] benzeneqyridimx3d-yl,dan de;
3-(7-Am no-1-5-[(2 % 2, 6:.di thyI tetrahydro- 1 (?~-pyridinyl]pentyl 25
2- 0X0- 1, 2- di hydro 3?%‘%’?')3 hzenecar boxi ni dani de;
3-(7-(Butyl am no) - 1(451xhét8§iaﬁ§1&)pﬁuﬁn.gtyret hyl tetrahydro-1 (2F~
pyri di nyl Jpentyl - xo- 2- hydro -qui nol i nyl ) benzenecar boxi m dam de;
3-(7-(Dinet hyl amn a!!ﬂ@{’ gerly - 2, 6-di nethyl tetrahydro-1 (2F-~
pyridinyl ] pentyl - 2« @xfidik i 3- qui nol i nyl ) benzenecar boxi m dam de; 30
3-(7- Anl lino-1-5-]( (2R t1381~0)§y,q lgyﬂrrgf hyl tetrahydro-1 (21~-pyridinyl]pentyl
2- oxo- 1®- dij hydr o- izﬁmmpmd)h%ﬂdnzenecar boxi mi dam de;
3-(7-(Benzyi am no) (%ag\u&:(. ??956 1 6- di met hyl tetrahydro-1 (2f~
pyri di nyl ] pentyl - 2-0X "B 3. qui nol i nyl ) benzenecar boxi m dam de; 2
5 S E P 2002 WO 99/(5@ﬂ1(iiﬁno)’139nﬁhd-4~ 1

(3-3-[Am no(i m no)ngethyl ] phenyl -1-5-[(2R, 6Sy-2, 6 di nethyltetrahydro-1
(2F~-pyri di nyl ] pentyAmn RH“&‘@'GM‘)ydro 7 qui nol | nyl ) acet ami de; N
(3-3-[Am no(i m no) mptafhy dli\&Bﬁﬁh‘lhd—i—y’f’ [ (2R, 6f)-2,6 dinmethyltetrahydro-1

(21~-pyrd di nyl ] pentyl - 2- 0Xo- 1, di’hydr o- 7
qui nol iy1) cycl ohe*&ﬂ@mmﬂm@‘le

331 A 2R 6,5’ 2,6 PGI/ US98/ 726709
(3 5 (A oL ) A2 (2R 015 )

(2F~-pyri di nyl | pent(§damihodpyradin2-yl hydr o- 7- qui nol i nyl ) - 2
cycl ohexyl acet am def4-mn1d1no)-133§ :Lazm-’i%' m no) nmet hyl ] phenyl -1-5-[ (2R, 65" )-2,6
(4-amino)-1,3,5-triazin-2-yl,
20 (3-amidino)-1,2,4-triazin-5-yl,
(3-amino)-1,2,4-triazin-5-yl,
(3-amidino)benzyl,
(3-amino)benzyl,
(3-aminomethyl)benzyl,
25 (1-amidino)piperid-3-ylmethyl,
(1-amidino)pyrrolid-3-ylmethyl,
(5-amidino)thien-2-yimethyl,
(5-amidino)furan-2-ylmethyl,
(5-amidino)oxazol-2-ylmethyl,
30 (2-amidino)imidazol-5-ylmethyl,
(5-amidino)imidazol-2-ylmethyl,
(6-amidino)pyridin-2-ylmethyl,
(6-amino)pyridin-2-ylmethyl,




di met hyl tetrahydro-1 (2F~-pyridinyl]pentyl-2-oxo-1, 2-di hydro-7

qui noi i nyl ) benzenecar boxam de; N

(3-3-[ Ami no(i mi no) met hyl ] phenyl - 1- 5- [ (2R, 6S' )-2, 6 di met hy|t625a§55P02802
(21~- pyri di nyisio @m0i¢sl - 2- oxo- 1, 2- di hydr o- 7- qui noI inyl)-2 15 PCT/US98/26709
phenyl acet am de; 3-1-5-[ (2R, 6f ) -2,6-D nmet hyl tetrahydro-1

(2H) - pyridi nyl ] pentyl -7 [ (et hyl sul fonyl )am no] - 2- oxo- 1, 2-di hydro-3

gui nol i nyl benzenecar boxi m dam de; Ee

3-(7-[(Cycl ohexyi sul fonyl )am no] -1-5-[ ( 2R, é ~-2,6-dinethyltetrahydro 20 1
(2H) - pyri di nyl ] pent yl(22midine jpyAmidibvdeylmethytjui nol i nyl ) benzenécar boxi m dani de

; 3-(7-[(Cycl ohexyl hyl.) sul f.onyl ] am no-1-5-[ (2R, 6f)-2,6
di met hyl t et r ahydr o- rlni%?%" 2‘@? ?%‘%‘]y%ﬁ‘?‘??ﬁ- 2- oxo- 1, 2- di hydro-3
qui nol i nyl ) benzenecar h%hmngw-jﬂﬁ‘dina:ﬂﬂéﬂ{y( 2R, 6S) - 2, 6- Di net hyl t et rahydro-1

(21 ~-pyridinyl ] pentyl - 2- oxo-
[ (phenyl sul f onyl ) am féjamine)pyrimigdin-¢- Ybnqﬁhb’hol i nyl benzenecar boxi ni dani de;

3-(7-[ (Bengyl sulfony)gkaa%g%qkmgmug& 2 6-di methyl tetrahydro- 1 (21~

pyri di nyl ] pentyl bI i nyl) benzenecar boxi m dam de; 3-(
1-5-[ (2R, 6f)-2,6-D nﬁsmmnemmymmﬂ{yzp- pyri di nyl ] pentyl - 2- oxo

1,2,3,4-tet rahydr o- UI nol i benzenecar boxi m dam de; 30
1-5-[ (2R, 6S) -2, M&@%\/’]dro 1 (2F~-pyridinyl]pentyl-3-(3
hydr oxyphenyl ) - 3, 4- dljlﬁﬂ{(ﬁ)n&s,clb]lle gw nol i none; 3-(
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met hyl , isobutyl, pentyl, 2-nethyl-pentyl,,pent-1,4-dienyl, but-1-enyl and
the Iike. 25 S EP 2002 WO 99/ S0263 PCT% S981 26709 -40 The term

"cycl oal kyl " neans a3sp[34{(Dieg]amint)pentyl]-22sx0d1 2-dilydro-ghai n whi ch forns a
ring having from3 to 20 carbon atons.  Typi cal exanples include
cycl opropyl, cyA@rieinylbenzeneqarhoxpmidamideie t er m " cycl oal kyl al kyl " means a

cycl oal kyl group attachned e & 9L Mgk 8id23- cycl oal kyl " and

"al kyl" are as defi nedh?ti)gve gﬁgﬂ#%kﬁgés%or exanpl e, cycl opropyhnet hyl,
cycl opent yl et hylquinotinylbenzentcarborimidamidn; " het er oal kyl " means a strai ght,
branched, gsaturated qr rat carbon ,chai Vi r 0 20 carbon
at ons wherSZi n one or 9'ﬁktgel?lgyeﬁl%'elg#gﬁ?gg?osl'zfyzgfﬁtgg%’%’g/}’qé’ah@@e‘&%’ tom sel ected
from oxygen, ni tquiigtinylbéndehedarbokdmidamideyxi de, or sul phone. Typi cal

"het eroal kyl " groups _I ncl ude nethoxxneth I 3-£hionethylprop

, |, d
2-t hi omet hoxyet hoxyr‘réthﬁ'_(%i%@imﬁ‘yll'i flaimdazal-{-y )H?“tﬂﬂ‘ﬁromr'e%'ﬁlé'é’éfﬂ?g' an

unsaturated car fihd el :mit 6 carbon atons which is optionally
substi t ut ed V\ntﬁﬁggg gﬁyky : (%{l-lm a? {yl ), amine, halogen, acid, ester,

an‘: ](c:Ie, . Sl kyl k((atcoge, 33[]1e(éergll_zho_liuolrdnb_d)-Z-bkc_»dr2|eﬁl(;mrb-ﬁ-15| vit ro,h ﬁu: phone,
sul f oxi de, , or - . i cal..rings include phenyl, naphthyl,
phenant hr ¥ | an&“&??‘hﬁhﬁ%ﬁ%@x‘%f’éwﬁﬁaryl rings are phenyl, substituted
phenyl, and napht hyl -3-1TJ£5*-(3,smnﬁb&iy_yma}pwﬁﬁo)p@mpz@noar,pamy&ma-adi cal

attached to an al kyl. radical wherein "aryl” and "al kyl" are as defined
above and i ncl udd&iolinylbepzepacarpoXipidapiife;>0 and napht hyl net hyl . The term

"heterocycl e" means @_@w_ﬂg_@iﬁ?ﬂmg?ﬁt%gihm%_ or polycyclic (i.e.,

bicyclic) ring incorpo I'ng one or nor ., 1-4) heteroatons sel ected
fromN, O and Suinainydbenzenecotboaimidamides het erocycle is optionally

substi t ut with OH, . S . 4N I acid, ester,
ani de, o618, kyl ket or?g'?éﬂif%&@&eﬁ‘yﬁ’%ﬁ%ﬂtﬂ%‘%%g?jd(ﬂg’?‘g"r‘%j sul phone,
sul foxi de, or C dhifoliaylbehzenexabtifidaniidgui t abl e nonocyclic heterocycles
include, but are not Jimted to substituted or sypstituted thienyl,
furanyl, pyrrolyl, i rﬁ'@l’é%’ﬁﬂ'W?‘“ﬁW@F‘? P?Ht-‘é}'gi_‘%gyfhgérhi azol yl,

oxazol yl, i soxazgliddiinylehZietatboxihfiddnsia®l y! . pyridinyl, pyrazinyl,

pyri mdinyl, piperidinyl, pyrrolidinyl, piperazinyl, azetidinyl,
aziridinyl, norpholi n’yE/Z,-Oetﬁi leQSamerY%‘yéﬁpamwl-w&eeMb&Z-dlhydro-B-

o Ol g | e Lo, 2 3 e 2
4-, or 5-pyrazolyl; ?3-,1-[MZ,Sd_DimetHyl&trﬁhﬂr&leQ&aMBlQ@);Eﬂ@ﬂ-ﬂiﬁi\lﬁ%/ 26709
o e ool v | difydroS-qiinolinyiBeizehetibotimiiadmige O ST OXazolYl: S 4
3-(7-Chloro-1-5-{(2R,68)-2,6-dimethyltetrahydro-~ 1 (2H)-pyridinyl}pentyl-
2-0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
25 3-(1-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-7-fluoro-
2-0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyljpentyl-2-oxo0-7-
sulfanyl-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-{1-5-[(2R,6S)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-7-
30 (methylsulfanyl)-2-0x0-1,2-dihydro-3-quinolinylJbenzenecarboximidamide;
3-[1-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-0xo0-7-
(trifluoromethyl)-1,2-dihydro-3-quinolinyl Jbenzenecarboximidamide;




| -, 3-, or 5-triazolyl; 1-, 2-, or 3tetrazo|y| 2-, 3-, 4-pyridinyl; .
2-pyrazinyl; 2-, 4-, or 5pyr|md|nyl 1-, 2-, 3-, or 4- pi pe E}P

2-, or 3- pyrrol idinyl; 1-, or 2-piperazinyl; | -, 2-, or 3- a22t$o$ 2092
or 2-aziridi nywbga,s(m;j%-, or 4-norpholinyl; 5 2- or 3- thietanyl pcBusssiéro
3-oxetanyl. Exanples of suitable bicyclic heterocycles include, but are not

limted to, indolizinyl, isoindolyl, benzothienyl, benzoxazolyl,
benzi m dazol yl, quinolinyl, isoqui nol i nyI 7f()nd preferably I -, 2-, 3-, 4-,
5-, 6-, or 7-i ndoI yl; 1-, 2- 3-, 5-, , or 8-indolizinyl; 1-, 2-, 3-,

4-, 5-, 6-, or 7-isoi Bc{@lSjl(ZR 85)- 23-Dmkthylfétrahﬁfo l@fﬂ%yhﬁﬁwqp&htﬁny-lmeﬂ%dw 4-,
5-, 6-, or 7- ben oxazol yl , .or 7-benzi m dazol yl; 2-,
3-

A oxool,,zgﬂwmwﬁn@bm@nmox@md "
8-i | | Th Eiqmﬂl
ni It?gggln,noolr n}s/ul fur e(%g; %hgg@mgﬁwﬂ]?ﬁe@ﬁsul Poxy or sulet?g @é%" o
SOE) unl 1(_'ass gt herlfmepymhh}dhbemgl f-lmo-nls’l-dlhddms'i quitiobineasrbaxWic acuh;ﬂ ns Con
interrupte one or ete ns n atomo e
chain ig r epl gced Wit @ﬁéﬁflwf‘fﬁ{w‘ &Pﬁ@%ﬁé‘“ﬁtg%&@ é‘ﬂei)gal ency.
Preferably, an aldsiéthglécttalydrs- I(2ARpyritihyilbehtyl-R-dx0- B2 dfydfeat oms and t hat

two adj acent carbon atons are not both replaced. Exanples of such groups
i ncl ude met hoxynﬂb‘ﬁ‘?hﬂe@Wﬁ)’]@Fﬁet hyl propyl, and 2-thi onet hoxyet hoxynet hyl .

20 The term "am ne" rafer RE) K Lkyl
NH( cycl oal kyl al kyl ), R éyafﬁ : Sg?g;@? Zﬁ?f‘?ﬁ“NwHE%ﬁgtaem r 0ar y|")’Hh""%f'l“&?1 s
NH( het er oar y! al k)ZI-t)x,o-MﬂMYQQQUkwxyyl)Wm#Mmmde&yI ),

Nl k] e poa [ i Al b melt S bty K SHeS abl 2ot leberatvara- | )

N( al kyl Xhe eroaryl),
25 N(cycl oal kyl) (lmﬂ-w-idnﬁ)&]p%hiyltb)oxol\l(l}dﬂiydﬂﬂ-kyjhhbﬁﬂechrbommldannde

NCoyetoat kyl) (aryl Al e e Lt r";‘iin‘é;e@ggrapodamsmpkwm'

N( cycl oal kyl) ( het eroa {No(imiRg)me;
N | oal kyl al kyly K
NE gzgl ggl kzl gl kzl g(% er oa; @ W N(i(‘:)f/déél, al ky%‘( ?{M*h?}zhet eroaryl al kyl),
NE ary: ggﬁycl oal k)ﬁU?OhydzqarbdM(rmdﬂn)@aryl ), 30 N(aryl )(aryl a: kyl) oyl

ar eferoar :
N( ar§| al ky (hetgr oar§ f5¥%$§r§§$‘w¥%k%%g$owwy ﬂ ‘)Jé““é’)isf E >F/> 2002
WO 991 50263 -42 mﬁymmnqaﬁmb)rﬁanymmyﬂ ,2-dilydreser oar yl )(het eroaryl al kyl),
N( het | al kyl | al kyl The t "aci d" f t =Q OH Th
Lerm - ket omer T ofROHyIbeREehs KRGS oyl oal kyl, 5 O

C(=0) cycl oal kyl al kyl ,
C(=0O) heteroaryl al kél %Z% nimlggngr@)ﬂp}eﬁﬁl?y%gzg 63?3? &'gffg@m’ahyd’“

3g| k?/l C(ch o~ Fm?wlmww@;q@rb&ﬂmo-awmmm&ﬂ al Fi' L
r r
e ter my %gn de" ref grght% ?p@ﬁ%ﬁﬂgwﬁ&drg@%(ﬁ@m*ﬂ7 Y
3 “ng cyc: O?Lkly(l)h)'drg(@mé!hﬁbiﬁcmml-t h24dihyided- B-}du)nohgylﬂ]ﬁ\bhlh eaarbb))lmldamde
ar a etero e
o N al k§| )(a?/kyl ), @%‘&kﬂﬁ 5@%‘%@%? Imcthyiteixahydro-1(2A).
O N(al I cyl) (cy ylf%{k KYJo)co-lqai doad-tdinol )Ueﬁzenecarboxumdmde
O N(al kyl) (arylal k heteroa

N( a
3“& al k)b/ | )fEef ;r oar?(laﬁ'l{SZIR) S)é%:éyr}wgy @&Wr@yl(ﬁ}bpﬂ?aylﬂ?ﬁ;wl ~7-nitro-2-
cycC a ar
- 0) N( cg;clgal k§;| )’{"g%/% A ??“*&”1‘0%’%’ cyct'& ﬁ%n‘%%ltée(r oaryl>/)
9 Ng cyc: oa: ty: )l(Eeltb(ba{@kmﬂéDLmeﬂmyltetrahydro-l(ZHl) pyrlldmyllpeml;( . 20
CyCl Oa C (OF:] ar
(cgcl oal kgl ’%’%‘# !%'@5%% 3&“‘%‘3‘?&&\%‘%@&? ¥R e%/er oargl ),

o)
) N
O N
m( cycl oal kyl al kyl:) hef ([em;@s»d ,&Distthyltéetah Qs RRH)-piadialigsinkpil Rl kyl ),
O N

o)

-

| | | | al kyl O N(aryl ) ( het |
g:wlggﬁge%@pwﬁmyﬂﬂ )(aghggm%;p%yl)gw ) m& ederoary ),

N( ar | kyl) (het I
=0) NE he%llgrgoa?/yl) § ( he%%ggiwloggp%wﬁ?ﬁgﬂ gjglr“i} @%et e orér@%h?lkyl ),
C(=0) N( het er oar y| pyridmyljpeatyb2amoyl, 24 d1)0-3-11hm0113ylbbenmearbmemdmmq a group
such as NHC(=0O N{al kyl) (al kyl ), NHC(=0O) N(al kyl) (cycl oal kyl),
NHC( =O) N(al kyl ) (cycl oal kyl al kyl ), NHC(=O N(al kyl) (aryl),
NHC(=O) N(al kyl ) (aryl al kyl ), 30 NHC(=0O N(al kyl ) (heteroaryl),
NHC(=O) N(al kyl) (heteroaryl al kyl ), NHC(=O) N(cycl oal kyl') (cycl oal kyl'),
NHC( =O) N(cycl oal kyl ) (cycl oal kyl al kyl ), NHC(=0) N{ cycl oai kyl ) (aryl),
NHC( =O) N( cycl oal kyl ) (aryl al kyl ),

QQQQQQQQQQQQQQQQ 5',Q,Q
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NHC( =O) N(cycl oal kyl ) (heteroaryl ), NHC(=0 N(cycl oal kyl) (hete r )

NHC( =O) N( cycl oal kyl al kyl) (cycl oal kyl al kyl ), 2(5 SEP %0)2

NHC( =O) N( cyc| waldasbasskyl ) (aryl), NHC(=0) N(cycl oal kyl al kyl) (ar ypeinssdsre709

NHC( =O) N( cycl oal kyl al kyl') (het eroaryl),

NHC( =O) N(cycl oal kyl al kyl ) (het er oaryl al kyl ),

NHC(=O) N(aryl ) (cycl oal kyl al kyl ), 5 NHC(=Q4N(aryl) (aryl),

NHC(=O) N(aryl) (aryl al kyl ), NHC(=O) N(aryl) (heteroaryl),

mng(( 3 mg ar y: ) I( het er MByJB«@MﬁyHoXumhmeﬁ@)M\aﬁlelaﬁ [éyk,)sm B! al kyI I) eyl
aryla ete a roaryl a :

NHC( =0) N( he%/erogf’%ﬁﬁﬁ F&@%&@‘PYNS&YB)BFAWL 089" 6ér‘iﬂ(‘)}‘f‘ﬂ‘§ferogryl al>/kyl ), 10

NHC( - 0) N( het er Oéﬁnﬁbﬁtwlfo\kb)&&%&{d?ar ylal'kyl). The term "hal ogen” refers to

chlorine, fluorine, bronine, and iodine. The wedge or hash is only one

representation of a 3E-Edamina(iminokmsthylipbenyt-1-W(RRESE2.60i soners, incl udi ng
enanti omers and re J l.as | to IV and are
provi ded by t hi gﬂ&@ %@Bm-ﬁrﬂgﬂ@p@gﬁ}-goﬁgék{@y@f drawn, they are
the preferred i quinslisyl)okplpsoparoisiatidat i ons, conpounds nmay exist as
tautonmers. Al tauto re.incl.uded w Fo to IV and are

provi ded by this inv {31 X% imip iPE‘er'el %ﬁﬁ#ﬁ?’ké@r ed, sone

met abol i sm may Qgdihyit eﬁ%ﬂyd}g_tlml.ﬂ}&ﬂﬁl @nﬂyﬂQJoESi‘?%-d’ﬂ&d}bﬁ- Formulas | to IV

and are provided by this 20 i nventi on. en a to a substituent is
shown to cross gwaolmd)oxy]humwamg 2 atons in a ring, then such substituent

st tuatt i thout ST R EubbRRaNlRets B oS- a8hear < o be several
atons of the sulbimdéthyletiahydredl (2ypyeidiny1jpentyhe-okbNQ@-dhydtbapn then it is the

first atom of the.l st.ed su]bstltuent that is attached to the ring. Wen a
bond is represeﬂl“’é‘ﬂ gy} )amipQlaeeticael: as -~ " this is meant to represent that

the bond may be abseniRs. [Rhﬁﬁgﬁﬁmaﬁmﬁﬁm atsj@r.esp3eltant conpound is
stable and of sati sfact ory val ency s of the present invention are

capabl e of f or nitimeethydtetrabydiotl4m)- l&@ld‘mﬁnﬁ?@m}’k@@xodﬂ @hﬂkpﬁe Berge S. M et
al . Ph rsmaceug gimﬁﬂin%lﬁ%]gro 8H(§1@§J:1d0f Phar maceuti cal Science, 1977:1- 10)
0

W t h i norgani c r exanpl e, hydrochloric acid, sulfuric acid
and the like as well 44€3- SQNmndenmummylmheﬁylgaﬁ{(aRm-d;ﬁ-such as, for

exanpl e, ali phatlc no- ar bp i.ds ar i phagic and 25 SE
P Z002 WD 9915098%¢ tﬁ@%@ﬁz@?@ (fjﬁ/ 111%"8?3‘&‘?*%‘°§zﬂ'§h8$¥ﬁ’?‘am ds. The acid
addition salts Qﬁﬁonﬁﬁmlﬂd]bbwn&@%actl ng the free base formwith a

su~ci ent anount of the desired to produce the salt. The free base form

may be regenerated by- BM@B@%%M@% tetrphydeq- 1§26 pyridiayUpeniyli -+t he free
base nor d i erties, 5
R e B e R G L AR
for the purposes of BHd-PH@BSS8)-26MieethyitetralGuire-4(24)pyriginylipentylf2-oke-7pr esent

finvention can ex{st, 4 nsol v f.or sol vated form i ncl udi ng
hydrated form ){Lﬁ'gle%g’ Ftraagﬂ ¥f5j‘? n}quszo&ﬁ?'ﬁh‘@rum ng hydrated formare

equi val ent to urqaﬁioﬁﬁquqsb&@{emm@m@tended to be 10 enconpassed within
t he scope of the present invention. "Prodrugs" are intended to include any

coval ently bonded casri7ehmiie LA-[(28. 6D Deb-dimethyl terralpairg; A2EApysidiny llpeawi-di ng
to Formulgs | to.Mkd-N2MitRiro-BRAMHNiAT)EEhzE e Mmidagadide acet at es,

formates, benzoate derlvatlves of a cono s, and am nes present in conpounds
of Formias 1 to IV. 3T eBusylainoird150i(2R.68)-2 batinetbyltesfahydre- (B i di ne or

Prom Gt N, CHmmiBB o bR S il Dhep ko stibinBs, I G- 10
~' Yl oxycar bonyl . Pr efzem(eliméﬂiylanam)vbs-[(mm)dm-ﬂmwlte&aﬂyam-e(ZH)RB_ is OH,
Rbby et at i ons aTBTALEY SAexH 2B ireo-UBeny A e SREGERINARENt | on.
WO 99/ 502%@ 3-(7-Anilino-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-pyridinyl Jpentyl-
2-0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-(7-(Benzylamino)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-oxo-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
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Abbr evi ati onDescri pti onAMCAmM nonet hyl coumar i naPTTAct i vat ed par t25 SEP 2002
t hronbopl astin

ti meBOCTer t i aywyy Jouspadsoxycar bonyl BOP-r eagent Benzotri azol - 1- yl oxXycirfissgsgrpet h
yl am no) phosphoni um

hexaf | uor ophosphat eBzBenzoat eCDC 3Deut er ochl or of or TtDMFDI et hyl

f or mam deDVSQODI net hyl sul f oxi del H NVR.  Prqton nucl ear nagnetic

resonanceHd Hydr ogen chl ori deHFHydr ogen fT400ri de .

. HVPAHexamet hyl phos p jyqBa0f AdfinblieiidethyBpEdhye 1L 3-[aRGSy-Rsomat ogr aphy MOTMean
occlusion tinmeMs (APCl) Mass spectronetr t nospheric pressure Cl )M

(a
(Cl) Mass spectr yite - TWM%WWES)MM%%M ronetry
(el ectro spray) Wﬁ?j roxi denBuLi n-butyl 1ithi unNHACLAMDONIi um
chl ori dePd/ CPal ﬁ@ U ggmgg?agbnﬁ 02Pl ati num oxi der.t. or RTRoom
t enper at ur eTFATr i f | uk(@BsXrhinogminb)iiethytlphdnyihl eS-[(QRBEF2,64hr onbi n

ti meVAZO 522, 2' - Azobi.s-2- nct hyl yai eronitrile Al so provided by this

i nventi ongi s a ﬁ’&%@dtwéiy Q‘éééstﬂyﬁ’é“ M%W@%ﬂxﬂd,ﬁe@yew- subacute, and
chroni ¢ t hr onbogiraokhylRy&l8hexaRecarbRaRRle; COMpPri sing adm ni stering to such
mammal an effective anbunt of a conpound of Fornmulas | to |V. The conpounds

are useful as anti codddtaminpamincymethyllphenyiril-=HARSSHBWy| axi s of di sorders

such as venous g [ t {: rmi' iLsghem c
events such as %y“gg@&%l a| 9lrﬁfl%&o¥u%§bebr'§fdll’gf ar &?‘%‘!"%@2‘2&‘
conmpounds al so byolehexblacamaidej c utility for the prevention and 5 25 SE
P 2002 4 .tr eatnent C Jigatiqns, of jndwell]i vascul ar access ports
and arteﬁloovenous shff@?'%‘“&é‘é‘&ﬂ%‘ﬁ&yhph?‘yﬁé‘%)'t&gtéé'g’ixﬁrth car di opul nonary
bypass or ot her dm@mﬁ&&m@afmy@&ﬂm]px £2-gxeRRMdMarare useful for |

preventing or treat ;mr:ﬁ unst abl e ‘angi na, refractory angina, intermttent

cl audi cati on, dAvielinyllbenzeneearhoxamidail ar coagul ation, and ocul ar bui | dup of

fibrin. Since thronbi I \; I n denonstrated to
activate a number of "3ﬁ]g¢@ﬁ’ftl@2?ﬁﬁ}%§§ggﬁﬂ25%[@§§6§2{2%5 are useful for

t he treat nent odimethyltepalydrs-1(XH)spyridiny]pentyl2aoxa- g2 déhydraafigainmohinyl)--
responses such aﬁ acute or chronic atheroscierosis. The conpounds al so have
utility iR treaPPSRYIa¢E@MY4E| a/ net ast asi s and neur odegenerative di seases

such as Al zhei ner' s 3znds.ReRlesN3 @ DiméthFeskaiydron (2HRpShdhYIsentip700d, the
thronbotic disorder is selected fromvenous thronbosis, arteri al

thronbosis, pul bseshylsufopyheminpl-Znpgedsdtdtydiond-ar cti on, cerebral infarction,
angi na, cancer, ﬁ%@liﬂigﬁgﬁw&mb@’ﬂﬁmﬁ& enbodi ment of this invention is a
phar maceutical fornu ron conprising a conmpound of Formulas | to IV

adm ni stered with a GH7{Dyclohexylsyfaryl)amino]daf-f(24&;65)+2s6-dindethydetrainydrerg t 0
anot her odi of this.inventio re i rovided the use.of. a.
conpound ejétg cor gﬁ %‘Mﬂ&'ﬁ%&!ﬁ??&ﬂnf%aﬁyﬁ@ '%'FEM¥3ﬁ%W CM%M% f or
the treatnment or pr ogb(y.[((g?@@e@midnmmmﬂma@ﬁ@ncba[(gR,isg).g,erramral.

According to anot her enbodi nent._ of the invention there is _provided a

conpound accor didigethyltetrbydraviéd)-pyridipdipentd2-oxa- 1 21dihydresdr nent or
prophyl axi s of {hifRAAbdenzEicefbSiemiddnide mammal . Typical ly the disorder is

sel ected fromthe group consisting of venous thronbosis, arterial
t hr onbosi s, pul nonar B-EAHERR,GH2, gthifitetrahydroa H @) poridinylpentdt2-oxd-2r ct i on,

(rori 1 haton. - AdabeRgpgnafioRR T pEim S bRl abbniinmiope o 1 <
L o O, Ayt M A,
Rccgrdi ng to and®R F‘ygﬁﬁﬁﬁlﬂfg '1’31";]‘1’“&01%3@“&?@ %ﬂ%ﬁ’%"aﬁé‘)"ﬁfn@ﬂ“g@d a serine
prot ease i nhi bitor Of3-élhﬁ[@%ﬂ?koﬁimtmrBW(mgmihﬂ;ﬂ%@?—'ﬁi&@

proteases in a mamual . Typica , the serine protease in is factor
Xa. Typically t He2Azrtamshyde-3rqhinolinyl)enzenecarboximidémiderpounds of the

| nventi onaqrhe conpounds (af, KoL g L. ed ny of

vari ous rr%s hods knowr:ll gé&ﬁh@%@ﬁﬁt{e‘%ﬁ%ﬁkyﬁg’aﬁﬁ 8?"@88@%7"93%‘5@51 stry. The
fol | owi ng gener dydsexyphey i) Bdihydro-2 (1D iginotidongut es to provide the
conpounds of this disclo . Tge eactions_are typically perforned in

sol vents appropriate %‘9'?1%&%@&' éﬁf’&m ﬂt%BX‘P‘Pa}c( _‘@Wb‘lhw ntyly2-0%0- 2 5 S
E P 2002 46a undes 3taoRgaityard-3 lguelihpN-hjdtoRyiRnsiechBotitfaamuecul e must be
conpatible with the reagents and reaction conditions proposed. Not all
conpounds of Formulas | to IV falling into a given class may be conpati bl e
with some of the reaction conditions described. Such restrictions are

readily apparent to those skilled in the art of organic synthesis, and
alternative nethods nmust then be used. Quinolinones of Fornula | are
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ortho-vitro benzal dehyde with a phenyl acetic acid, such as Z

3-cyano- phenyl acetic acid, in acetic anhydride and in the presence of base,
such as trietvw@bosizése, at el evated tenperatures, such as at r aldTUSIs26709
affords the (E)-2-(3-cyanophenyl)-3-(2-nitrophenyl)prop-2-enoic acid. Step
b: Reduction of the vitro and al kene functionality is affected by the

hydr ogenati on of the material in the preQ?Ppe of pal |l adi um on carbon under
a hydrogen atnosphere. Allowing this reacffon to proceed for an extended

B3 ey anopheny] ol o g ot s E et o m e O o
real i zed that tLéjéﬁ&@yg{mgﬁ“iWﬁHYﬁmg'!ﬁ%%Pwiﬁ‘gﬁd@ﬁ h with pal | adi um on
carbon and hydrogen.3. i j 5L S\EE. | n

3130 ASRRBmRtHyWBhRAS1-5 [ltzyzt,gsg%g ?tﬁgﬁﬂ%ﬁgehﬁhﬂm PR

al ternative substituent that s subsequentl e cyano group.
Such subst i t uerpyidiny}ipentel3idalilkydre-2(1d))-quinelthonegni de, or 15 hydr oxynet hyl

group. Alternatively, j.n,si.tuatiang com t reduct| of the
substi tuegnts on they3§{3ﬁ‘ﬁwp%ﬁ)ag? Séﬂgﬁ,%g?@«ﬁm{waﬁm Sygh%?'substi t uent
occurs, then resudinytiperitgl-Ridiliyliré-RE Aqiindlinonge i s affected by mlder
procedures such as the use of Raney nickel as a hydrggenation catalyst. It

i s al so apparent t hdr31GE&.692.4PimphykigirabydioH-pyradingdnenpdt3yl3-wi t h f or
exanpl e, Sn/ HC éﬂﬁrﬂ#ﬂ _ : f 1 tion. These anilines may
then be cycli ze(glnvvit Eﬁ}pﬁﬁrpﬁ?%ﬁc}ﬂ?ﬂfrﬁ zgﬁ:}gﬁ‘@hgﬁﬁ)&g’ri de at el evated

'lt_l erper at ur e t(c):h affoIra?d[}Mmﬂflty%mmq)pm;nul]-mdﬁﬁﬂﬁﬁiﬁdﬁmghrm&?gdgmmgre of
| no et . . [ - ; . 9. and y et al., J. em 3Soc. ,
1949: 3164, St ep&ﬁdlqg%ﬁr&bg’gﬁIW%%?I{%&%‘E&PV“&Chi eved by treatnment with an
appropriate el ectropa l|-§-[€2m5_$)52,6-bﬁnamslitéd'&9d@f-l(ﬁlﬁlﬁﬁ@di?ﬂ]&nﬁﬁlmé)@t aprotic

sol vent. Typi cal %onditions i n¢clude, for exanple, use. o

bi s- el ect r ophi | 18 é‘u‘ﬁ%’%}}}ﬂf‘é35193}?“%!)‘&@"(!?%%%%&‘“1%%@@@i pol ar aprotic
sol vent such as DWVF ﬁﬁ‘%m@?’@éﬁmw‘g%%ﬁaﬁgﬂfiﬁ% pgﬁﬁﬁ,l%%q%_m_ hydri de.

Alternatively, alkyla an’be 30 achieve i'on-of a phase
t ransf er reagent.2Sfetetrahydaor3ajuindlingitstrabydred2/4)-pyaisiinegarboximidamide;

benzyl tri gt hyl ammoni j ar i 1se.such as .25 S EP
2002 w0 581 snes porlesa Bz o Pt eBiRe it feRE I adlh a2 3
typi cal 'y i npr oV¥,2g,4eetraliyelrep juincdin )i -pyrrdlidiiecaotiniidaimide; r eacti ons are run
at fromOC to 70C. Step r eat t wth a m sugh,

ci s- 2, 6-di net hyl pi pe#‘f‘d?'g@-ka‘fgé’r’ln&&‘@\é@yQﬁrg‘ya%{}gﬁ&?ﬁ?gmgﬁmtﬂ‘sz@% af f ords
t he expected N-gb}g)ql-@{,g@ﬂ.gQ{)di,qjmg})-ﬂhﬁopa,@i,muniaﬁnmgd as solvent, or
alternatively, the am ne % e added in stoichionetric proportions and the

reaction m xture ref¥(kéd(GR09-%4Dimgthylfetzahydeo- iR rpyridingdeentylr2-exa-e, or
tol uene. pghe pr@%}g’q_t ‘ﬁ'&g’(ﬁ:ﬂ@{lﬁgmﬁ oxafidihign salt, is then
thE" addi 1 on ol bas

neutralized by I on such as aqueous potassi um hydroxide. In
10 situations where 2-(k54(2/6S)+26-Dinethyltetrahydrn | @ B-pyddinyi]pentyli-2<oxo-e i s
{heat ed, typical fro 0 o i. 50 I a sealed,tube. Step e: Conversion
of the nitrite {l’é’z’t‘{ﬁ@glﬁ@‘ﬁ# %‘?W@W%*@%ﬁﬂ?@éb@afbsmmng the nitrite to
react with hydroxyl asyns-[(2R,68t1)6Diinethylte@aijdic (8 pyHaRy |petiyICRbko: 15

hydr oxyl am ne hidr ochloride is added to the nitrite containing substrate at

room t enper at ur &2:3sthistrehydro-3-quinelinybs! .3 9xazole-grrarbpximidamidgi t i on of base
such as t assi um cafac 05 .Gl ] : agkion is

Gsual |y Bonitored by PRCRLEhsDimeReRRk AN AR el RS AT 5
the nitrite, angyard-3:ypddedihydrogd(pl/pguinalindrien a 24- hour period. 20 Step f:
The am doxine is acti hElon of tic.anhvdri f
trifluoroacetic an_hy&ﬁ?@%ﬂﬁﬁgﬁ-@g‘fiﬂﬁ@ﬁwﬁggf?@@fﬁmgu}yﬁ%ggwgﬁ%am(?; d or
Gl ternat tvely used drbaty ot he ubamauent T oduct i on_step. This step and

alternatively used directly in the subsequent n.
the 25 subsequent rea'(ﬁ1:157'[&iﬁ'ﬁ@yz’ég)'ﬂﬁtlﬁ?%ﬂﬁ‘yqﬂ?'é(%mFRYEdF@HBEQWb%W‘t h Pdl C
i's perforgged in 1@9@4&&:&9&}3@-3ﬂ36m1@y?&gﬂdmwarﬂo&;rﬁihw&acet I C

WO 99/ 60263 PCT/ US98l 26709 -48Step a: Treatnent of a suitabl substi~tﬁb§d
45 SEP 2

anhydride/trifluoroacetit aci Al ternatively, treatnent of the nitrite
wi t h hydrogen chl ori 8€1i5-(2R,65)-2,61Rimethydtstrakydro-d (2FDrysidinytipenty-2opondi ng

Sour oe of amyon 2> FerefydnnPaSeb L IB R0, LS ailidniB NG 5ol s026s

PCTNS98/ z6709 -50 net hanol, or ammoni um chl ori de, or aranonium acetate, and
the mxture is stirred and warned, if necessary, to afford the am dine. A

procedure for preparing the conpounds of Forrmula I, when the optional bond
is present, is outlined in Schene 2. 4 .1 r"~0NawpO\ \ | zH~zQJ v
v NNa,TONON\VI N ~\1n




-8 ON/ O~/ O~/ Oawa | \ ~\ | aawpd \ \ \ I ' g~\ 1" H\ \ |
| * i Z aurauoS -1S 60L92J86SI|/~d 9ZOS166 OM ZOZ d 3 S iS SEP J082E P
2002 WO 99/ 50263 PCT/rJS98I 26709 -52Step a: Treatnent of th

3, 4- di hydr o- q4y89bhmdasy- ONe With a strong base, such as BulLi anteermsesn6709
t et ranmet hyl pi perl(!s affords after exchange with mercury (11) ah orslf2

and then addition of the 3-brono derivative (see Fernandez et al.
Synthesis, 5 1995:1362). Alternatively, the, required
3- bronohydr oqui nol i n-2-one is avail able frt th 3- br onoqui nol i ne vi a its

N-oxi de according to BJQE-AEﬁtﬁéﬂqlﬂfnﬁdﬁoleﬁlﬂi £5G (B 6.5.2,6- dJmera
1986: 2427. Step b: A palladi um cross- COUE@I ng reaction enpl oyi ng an aryl

boroni ¢ acid, sut@Rpysdinyllpeatylhbi-diwdenA)F)-guimelinens; oni ¢ acid or aryl

st annane, effects the

correspondi ng aryl al g n[allgiplc |y,%1g{f‘%1&5'¥ l((%fl)?gﬁﬂhglﬁ%é@yl-@ o

tri ghenyl pholsphl he,3i, G-tmiﬂpdtotqundﬁmd)urfﬁ-mi‘daidwslbaiboﬁlﬁnﬂad:jd%r yl boronic )
acid in a solvent such as a m n m re is then
war med to about 100C gr@e’rm'awﬁmgew gtﬁ%g'gﬁz?r 6813‘@ dﬁpﬁgﬂéfﬁﬁaﬁy 8- 15

anal ogous to thaj@gshridhstip %}T}, mﬁydﬁt.zay). ufblinodedt t -, 1997: 1067. An
alternative procedure e onln aryl “zinc hallde organonetallcs has al so

been described by Lecﬂ'ér 2&65')32, -Dimethylfeteahgtro 2M-pgddinylipentylt:-G-nat i vel vy,
according to the r Het. Chem, 1991: 1481, the
) g may fl? 4 Eqi ?&c{lﬁ@i‘ ?lﬁf ém%liﬂong

vi nyl halide adi a nmercury lanmp in a quartz 20 vessel in
t he presence of, for B-)(amhmo-i-ﬂsyrmmm)qe-ﬁ-[qzlaﬁﬂcﬁ&dirhah)'a‘hdu%hyd?bamm Use of

benzene a sol v en uld | adduct. Step c: Al kylation
is typi caﬁpy achP@Vhﬂy\l@iﬁ a‘{‘% %(té)g &é}ﬂ‘&prl ate el ectrophile and by
the addition of a basg. BQDﬂn&hﬂ%ﬁ{o)@q;ﬁ{fdh@]]spb{ew6$Ty@dﬁﬁémﬁémlI ons"

i ncl ude, for exarﬂ:& use of | ect r ophi | substrate such as
1, 5- di br onopent a fﬂrpyaldm}ﬂvml-%»ﬁmyd@ %ﬂmmtnobum,as DVMF or DMSO and

addi tion of a base, §epﬁﬁngopm@gps R@%qg’t‘%ﬁ‘sucﬁ& Yl(f}f}."” can

be achi eved by the ad iron of r’reagen as ‘an
al kyl anmoni um s apyridiayidpensd- mnmyﬂxtoﬂ(eﬂ)mhmﬁlﬁrmneym chl oride, and enpl oyi ng

' hgaZSpﬂ’ﬁgt "on of - helt it ReSEL T R fe R vt sibesboRoe, 2
5 S E P 2002 VO 991 SRIGANGEH LAGRODRay R AR Bt et i an

am ne, such as cis-2, 6-di net hy pi peridine at an el evated tenperature such

as 50C, affords the e%d@eﬁmwoﬁ-wn@m:d) ¢d- [ﬁ?&é&@ﬁﬁ@meﬂmm o-W@&k)be used
as solvent, or a gglt_‘%ﬁeyly 4_hm?,dlq,n}(?ﬁ? dded in stoichionetric 5
on’m X uxe

proportions and ure |n a solvent such as ethanol,
acetonitrile, or toI ué—F(é-5-[(&R§S}thmeﬂlwmeﬂ1ydtdqb(mpyudnwl]pmtylt-z -bro- t hen

t he reacti,gn m x i,.s_heat Trom.50C to 150C, in a seal ed
tube. StefVe: :\:?refé"‘%%ha r%ﬂ'@“ﬂé‘?ﬂ@?& ﬁ’t“i’? ‘ta’o'b"f‘ﬁ'gdgm e is achi eved by
addition of 10 ammoni w:mtyptm;as';ig 6tm@ﬂmku§hyqu.quﬁ)r®rﬂ§tyqpemw 2.0%6] vent

such as THF. The reaction m xture |.S stlrred at roomterrperature for
several hours, orl:2ab-faetralyAtps3-guingliny &W@'@%H‘WGB@‘ €An al ternative

procedwe for the trangf@rmdﬁﬂ,ﬁm x:l?gf-l% e 20 -d ?lge tl gﬁs_he

correspondi ng carboxylic acl ous
conversi on of theyadmul]pmtylhh4ddryldw®(dﬁﬂ1qngloh'mrm chI or| de Wi t h 15 for

chi o1 de. B pal 1y, 1t nd-deteRshpraieny Rt -G AR eRSt e sfon: o
which readily af flcﬂ,:d,ﬂ-tédﬂﬂaydm 8lguinGligyl)-A-pyrimidinecarboximidamide;
3-(4-Amino-2-pyrimidinyl)-1-5-{(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyi-3,4-dihydro-2(1 H)-quinolinone;
6-(1-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
30 1,2,3,4-tetrahydro-3-quinolinyl)-2-pyrazinecarboximidamide;
3-(6-Amino-2-pyrazinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro- 1 (2H)-
pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;




Addition of trichloroacetyl chloride and triethylamne to a solution of the
20 amide in nmethylene chloride at 0OC and then stirring with rslag émzoom
tenperature over 1 hour readily affords the nitrite. Steps ngSn R

Conver si on of wigwmsaesrite to the correspondi ng am di ne i s achi pvEgs9s26709
according to the procedure in Schene 1. 25 An alternative procedure to
afford the required quinolinones proceeds according to the procedwe of

Chupp et al., J. hTet. Chem, 1979:65-71, .3nd outlined in Schenme 3. 25S
E P 2002 WD 99350263 -54Schene 3 Br i~ HONi ---,~i ~N=:-b-.-~r Br Br

NH2 PCTI | 1598/ 26" 1094-(1-5-[(2R26.5)-56-Difem9NaraMpd R0l (A6 fri B pdas 246009
-55Step a: The iJjne js,cqonverted to, the anilide by tregtnment with the
appropriate ar yﬁgée‘{'ﬁﬂ“tﬁrﬁ‘ F%n‘?lWYQ'%%%%?&‘“%‘%'Gﬂ%a’é‘\éﬂéﬂnﬂaﬁene chl ori de.
Step b: 5 Treat ment a4 iiindlid S itV SJORES0RGRR REARAIRI {1 om DIF

and phosphoryl chloride in net hg/l ene chloride, affords after refluxing the
appropriate qui h@HmyridinyBpeyle3.4ditvdrardtié)wquinelineneani ne, such as

aiforts the expect s\ ST oPERe BN Rl bal RS B R E 2000

sol vent, or alt éRiBM-tewr@hydroi3hquinotiny)- Inh¥-thazinslearboxinddamidéi omet ri c

cetoni triTe of {0l USREATROYHTTIRE W SAH R BB BRI o, t hon
the reaction mx i R§1-3, 438 Hyard-D fokdénd; © 150C, in a seal ed
tube. 1 S Step d(:ﬂ?ﬁ)gha}nbﬁa%rgm de iyg cobrever ed to the correspondi ng

nitrite by, for exanpild: -f(rzgaﬁ%sﬁ'DW';thylm.ﬁdfodﬁw:mdiwlhCWI-Z'-@m- such as
Ehi s t ol at o &2rS GRS St Brlot e R RIRG Te Tequ r od
product. Alternati veby3-Amigobénapi)des-[(QR,65pQ|6ddimetiytetrahlydiot | (@ | s converted
tetrakis tri pheRyigamsAbtS. dtapr B aupelioothe i xture 13 Chen
3-[3-(Aminomethyl)benzyl]-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3,4-dihydro-2(1H)-quinolinone;
15 3-{(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyljtetrahydro-1(2H)-
pyridinecarboximidamide;
3-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl}pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl]- 1 -pyrrolidinecarboximidamide;
20 5-[(1-5-[(2R,65)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl}pentyl-2-oxo-
1.2,3,4-tetrahydro-3-quinolinyl)methyl]-2-thiophenecarboximidamide;
5-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl]-2-furancarboximidamide;
2-[(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
25 1,2,3,4-tetrahydro-3-quinolinyl)methyl]-1,3-oxazole-5-carboximidamide;
5-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl}- 1 H-imidazole-2-carboximidamide;
2-[(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyljpentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl}- 1 H-imidazole-5-carboximidamide;
30 6-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl]-2-pyridinecarboximidamide;
3-[(6-Amino-2-pyridinyl)methyl}-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1H)-quinolinone;




warmed in a solvent such as DWF, typically to a terrperature of 80C for

several hours or until the reaction is judged conpl ete by, gf)eﬁérﬁ)lzﬂﬂz
TLC. Step e: 25 The nitrite can be converted to the am di ne a nunber of

procedures. Two99seies! procedures include: conversion of the niptrnisesiéred he
hydr oxyam di ne which is achieved by allowing the nitrite to react with

hydr oxyl am ne i n nmet hanol at roomtenperature. Typically, hydroxylam ne
hydr.ochl ori de is added to the 2 5 S E P.2002 WD 991 S0263 PGINS98I 26709
-SG nitrile containing substrate at room ténperature, and the reaction

is'initiated by the aqgi-5i[@Rr, mzbabﬁnauﬂ&naﬁy&&lm-pmdiﬁﬁhﬁﬁ@ﬂ@ &Mo-

di i sopropyl et hyl ami ne. The am doxj ne be reduced rectly to the
ani di ne, but i s1@M&e&wahydra&wmlwl)wthw-ammdlwamoxm’éﬂmdean hydri de of

trifluoroacetic anh ﬁn{:ﬂo Y. Lscetyl,
I nternedi ate, whi Chy%{ﬂ els ﬁ’g\qﬁﬁhﬁﬂﬁnﬁhgﬂnatt ely 332(1%5“{%% |d;1I t he

suﬁsgqygn; re?ud:tZinfpysﬂuwl]pW 3qu’dt®ﬁ(lﬂ)tdmni§dﬁh@w,ts per f or med ![n acet hc

an ri del,acetic aci r roacetic aci

Al tgr nati vely, the n T[pi Ee; %’ggﬁﬂﬁbgﬁqﬁﬁ%’ ﬂé&?&‘fi‘ ﬂ e“fyﬁ‘ia‘?f“‘lo

al coholic sol vemtz,%@gdm&mminyl)memﬂmyﬂﬁmmmmﬁmlda drochl ori de.

This internediate is then treated source of ammonia to afford t he

expect ed ani di ne. Tyé‘r[(‘h%?'@é!@“’éﬁmﬂmyﬂ'lrﬁwéﬁﬁﬂme&ﬁlﬁﬁhﬂdﬁ&noI or
P ocedur e or - pr a0 ARty s i 26N hbRE C20N S 2N T 1T e
particul arly useful bdfl-54QRGEN2iGMDithehyitamhydrod (RHErpyridinplipentyl2-0x0-3. 2
? ? F r 02 V\Dl %9!? Q{tp%yﬁoér-qum?l}nyl)meﬁlxﬁ)i PCTNSQM%%J%ZnQ&mB { Scheme 4 CN ~
3-[(6-Amino-2-pyrazinyl)methyl}-1-5-[(2R,6S5)-2,6-dimethyltetrahydro- '
1(2H)-pyridinyl}pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-(3-Aminocyclohexyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2 H)-
pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
15 3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)cyclohexanecarboximidamide;
3-[(3-Aminocyclohexyl)methyl]}-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-[(1-5-[(2R,68)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-2-oxo-
20 1,2,3,4-tetrahydro-3-quinolinyl)methyljcyclohexanecarboximidamide;
3-(3-Aminocyclopentyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-3,4-dihydro-2(1 H)-quinolinone;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)cyclopentanecarboximidamide;
25 3-[(3-Aminocyclopentyl)methyl}-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-[(1-5-[(2R,68)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyi]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl])cyclopentanecarboximidamide;
3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinylJbutyl-2-oxo-
30 1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-6-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl}hexyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;




Step a: 2 5 S E P 2002 PGI/ US98l 26709 Treat nent of hydroqui ltﬁ wth
strong base, such as butyl lithium and then tributyl stannd]gcbl iﬂSﬁZor
hexabut yl di stannane, readily affords the correspondi ng 3-stannyl

qui nol i n- 2- oD 9980BBep b: Addition of the stannane to a sol ut PCR/USPS26709

3- bronobenzonitrile in a sol vent such as THF, DW, toluene, or dioxane and
in the presence of palladium such as Pd(PPh3)zd 2, or Pd(PPh3)4 with the
application of heat such as reflux, afforgig the 3-aryl (or 3-heteroaryl
adduct in the case of a halo substituted heterocycle). 10 Steps c-f Typical
procedures for thesé-Briapshimotmingmethytlphenyii2taxor H2HprquinelimibNe2-schenes.

The substit ut i £, aci Lyl dein th ti

or epar e by a NGS5 SbeniEia e L Bl faRnEas,  oct Tt e
genzoi2c5agi (IJEIs Por 35 3b[6FBSgﬁxﬁbggﬁﬁééﬁwgg?éeL@bgr(aHﬁdumﬁgﬂggmg OB (ZJHSghemca:
U1 on weo [CRED LG ke t@%ﬁﬁ%—pwﬁs&@@ﬁﬁpﬁmmm 50263

PGT/ US98/ 6709 -60St3ep.[ﬁfz-ﬁﬂkzﬁ%@,%lbﬁﬂ&}%emb_q(mj_d is converted to the
corresponding acid chlorirde wth, for exXxanple, oxalyl chloride and

catal yti c DVF ipyridinylethplaminn)ethyld2-onet hi.Beémtetrahydsedee at OC to room

t enperature overl..a;. i f veral .hours, 5 such as 1 to 4 hours. Step b:
Addi ti on of ethu?@gﬁﬁéf%gg%@ﬂ%gﬁgld?%' he acid chloride in, for exanple,
ether at about 5C BHg-(@i2«<[(2R6S)-2,6t Digwetipflictraleylird-a (2 H)-fieidinydletioR 9ethyl)-

tenperature in whic i n advant ageous_ sf tuations, the acid chloride
1Y

h ]
typical |y goes 2-9sl-dditetraipydior3-guin Tbenzengcathoxinidgmidey speci es
precipi tpjes from salyti qoR 6SRa6LBRSERARaNdrb- 183 )LV ridiy e Y
prepared fromsilver ({gi tﬁat eggnd .aqueaous socﬁrggy%%@?elﬁ?ﬁn;an al coholic
sol vent such asl.2@#Hetrailydep-3-quinplinyl)hehzenecarboximidangitie;c aci d net hyl ester.

During the reaction,, o ftr [ [ s ef fervescence and a
silver mrror forms.3 é‘%ﬁ%@é %{6 @%@l%&%ﬁcﬁw\ﬁ?ﬂﬂm&nyﬁbfwg Me 15
Cﬁrrezg_on_di ng ?l(;i,H,A-té‘ﬁrﬂggﬂja%bﬁnﬁbblﬂlze_?kﬁz_trbexiﬁﬁdh damug;gste_r is pelrfor med bK
the additi on of aqueous e, such as t hiu roxide, j.n a vent suc
as THF/ net hanol / wat érﬁa(ﬁd?iﬁ#&r%ﬁg)lm@y t@%&%?{&"ﬁtﬂmgmdhmwfﬁ%éﬂﬁer ature
for several h0%—8xo-?,Q,3@@%‘}@5—SOJuiﬁJlﬁgHB&%Héca%‘kﬁﬂihhﬁme?‘r e further
characterized by their ability to inhibi't the catalytic activity of factor

Xa, which is denonst3d@t&H2RHS12S-Rimethyltetrahydrod (1) -pynidieidivysiobexyl?e present

invention may b r s . IQ!? Lybpg them.in buffer to give
sol utions rangiOﬁ(gp{’%g’?()tggaeﬂﬁplr:oa%%@%hwl&m é}%SX'kUJ o?%l%%’n an assay to
determ ge thehi nhi bil—ppy-[(n?,é.ﬁ)ez,émimmyhmﬂmo-l&?;or a 2)5( gi Velnd .
conpound, a chromogeni c .ar uor ni.c s trate of factor Xa wou e
added to a sol &Xq’@ﬂ‘yﬁe?}ﬁ‘@*fw{w%éﬁ92&1"%‘0#%3{}%“9'&6"'%(:tor Xa; the resulting
cat al yfti goact i vdlﬁl)blmfyl]béaﬁemmaﬁlﬂiamﬁj_aept r ophot onet ri cally determ ned. This
assay is well-known to those skilled in the art and is commonly used to

det er ni ne ant i t hr onbbtli-@-142R.69)-2.6-Dimethyifetsalydpo-} (RFD- W0 99/ 50263

{PGTNS98/ 26709 - Brill grfnl RRIBR 19h-dxBe Qs j ntion may be used as
anti - coagul ant s i nmi ro-or elH)’l('n@&( 80 ‘{é‘geﬁ’iﬁ’g’t f]tgﬂ'%h sdg(y.gf contact activation
with foreign thqundinydbénzesacatbeximidamide; as is found in tubing used in

extracor poreal shunt o oupds of. the |nv Lon. al so be, yused to
coat the surface of i(Jléf{' ?@#r@ﬂ%oéééﬁf'ﬁtgglmmﬁ&ﬂﬁof MBWﬁﬁgl]@ﬁE{pe?tﬁkb"
conpoundgsof t hexd-N2SPikte@ihyded 3 huinvliapPbadenieaibsRidhidhmiged powders,

redi ssolved in isotonic saline or s ar diluent, and added in an anount

iml
sufficient to maintath-GrigRoPh2&Dimethlistadied@rate. The therapeutic
agents of the PEreERIICYAYHSHIRRHTAV2-BFo-738 Midt4py4f-Rl one or in conbination
wi th phar maceu!totlS cal I.y]cgccgﬁt%bl e-carri ers. The p?oporti on of 10 each
carrier is detequthelinyllbenzenccarhokimidanidg; and cheni cal nature of the

conpound, the route of, adm,Ri{ batd I phar maceuti cal

practice. For exanpl g,h f‘ﬁg]zg’gﬁ)g’%n g'?etr@@&&gﬁ)?‘ﬁ?g parenterally; this

bei ng i nBbanuscpyridihyljméthylepolapentyd)-Y-oxol,2531baetiahydr3l y. For parenteral

adm ni stration, the,c ound .be used in the formof sterile solutions

cont ai ni ng ot hef"& F’Uﬁgg‘_,‘zq‘?ﬁarr@%@?@}‘ﬁ% sufficient saline or glucose to

make the solution i SQ.T(pm)cs-[(fh,%m[Eljguﬂaﬁylwhp&oaﬂm{?b%ﬁ(ﬁﬁﬁgiz%eﬁ{eh -in the
or gr suita

formof tablets, capsules, granul es cont ai ni ng e excipients such
as starch, | act &9%0-lyh3 ¢-detralydio-3rquinpliny])beRecne@rboximidamidels may al so be
adm ni stered sublingually in the formof troches or |ozenges in which each
active ingredient is mxed with sugar or corn syrups, flavoring agents and
dyes, 20 and then dehydrated sufficiently to nake the m xture suitable for
pressing into solid form The conpounds nay be adm nistered orally in the
formof solutions which may contain coloring and/or flavoring agents.

T ] ~—~ ~r—- o o Y

-




30 of adm nistration and the particul ar conmpound chosen. In addition, the.

dosage may vary with the particul ar patient under treatnent. znﬁ]%SEEEZQUZ
2002 WO 99/50263 PGI/ US98/ 26709 -62 \Wen the conposition is adm“hi r

orally, a laropoogsmesity of the active agent will typically beparegsygnemot o
produce the sane effect as caused with a smaller quantity given
parenterally. To further assist in understanding the present invention, the
following non5 limting exanples of such fggtor Xa inhibitory conpounds are
provi ded. The foll ow ng exanples, of coursé, should not be construed as
speci fically I'i mting-{hoxpiie@asiperidivepehntyl)rl,2 8 A teadliydrs3present |y known or

| at er devel oped, which would be wthin the purview of one skilled in the
art and consi der%’éf"’f"&Y”QF’FZCW"P;hOK“F deope of the present invention as

descri bed herein. They pI&iLiseeh §ERHAASHASIdE 8} ! ki on
are synthesized usi n? go‘%’g/emfgzﬁa’l “prepar a@ﬁhg%ggﬁygf’?%%grg rre?ho'ds
known to those ghindlinylbenzeneearboximidamadegani ¢ and bi o- organi ¢ synt hesi s,

whil e providing a ne uni que,.conbi natj.aon f th erall,.synthesis of
each conpolnd. Pref em'gﬁg's’y@t‘ﬂ’e?{'ﬂ‘“w ’E}F‘@f]&bﬁﬂyﬁ%f’é?' )é‘i‘Bg"lf’ﬁ'éB? in the
synt hesi s, as quibermnéoaﬂ:o&?m&d;ng anti-thronbotic conmpounds of the
present 15 invention, follow EXAMPLES |n g&aneral, evaporation of reaction
m xtures were carri ed-8ud-3piAmispaminaingathyl] qnbth-iOﬁO-\}Qéqulaﬂolmmentyl-3-
tenperature 18C 'ﬁerﬁﬁrﬁcgfboa Ii .at ed tenperatures up to 50C.

Chr omat ogr aphy, I;lp eferably %;‘/@%r"gdo/h um pressure liquid 20 chronat ogr aphy,
were general |y perf orvée 3] AvhmodimiticgmethydphenRk2-exe-d (3Heguinglinyijpempl-4-on vi a
hi gh pressyre |iguid,.chrqmatography (HPLC), for particul ar pol ar conmpounds,
was perfomlred orfgﬁgr?ém?c é’?‘ggg%%‘gse silica gel enploying a gradient elution
of water and acet oni t3-l{8-(8 SrDimiethylpipidinSpérty szoogg,gm@"a@&_g,.‘r he fi nal
products di spl ayed nucl ear magnet.i ¢, resonance (NVMR) spectra and nass
spectra 25 consi®alinyhengeneparpoximudamided structure. | ntermedi ates were not
typically fully charagkegki . i 1AL AWRAS o i assessed by
HPLC or thin |ayer c?lgr:tcl) rSt(g.gr:ftlp .lﬁgﬁ%mpgﬂfiﬂ] 2’0)(‘@?,2,3?4‘-?&%&1&0%5

1-[ 5- (2, 6- Di net hguimdlinylbetizensbarbortipidantid€;a- net hoxyphenyl ) -1, 2, 3, 430

S B o S LS e S R 7
propanoi ¢ aci d 4qikélinyitnzeddcarboximidamidé) H3CO v. "NO2 1 2 Into a mi xture of
o- ni trobenzal dehyde (6.19 4}40 mmol ).,and 5 10 | S 4-net hoxyphenyl acetic

acid (1) ( 10.02 g, e"tr?sowgr%ﬂ? -Rxopipgridinojpentvii-l 63 4-tatrahydropdss added

triethylam ne (5660l lbéﬁex{écmiﬁnidﬁﬁlﬂe;t he reaction mxture was stirred
and heat ed at re?l ux 150C) for 15 mnutes. The solution was cool ed,

diluted with water, adrdl€5Qr[Rimathylaminomethyllpiperidinopentyhsoxerl 2,3,4Fhe
conbi ned gani c S , Lt D. bri (2x 100 nmL), dried with
magnesi umeéul fat%&ﬁ#‘ﬁ%’?f%‘}gg@é’%&é@%’g@’g‘“@g@ﬁ@f’ and dried under high

vacuum to give 16.20 3-(b&S-[@ADimnethglandnd)pigeridine]ppritpliz-oko{12),3 Masrabyyot®nl | i zed

fromethyl acetate in xane to gi.ve 10,21 g (87% as a solid. 1 H NMWMR
(DVBO, 300 M: 8‘1‘8‘.“63‘3’?) “ﬁ“"‘??)",’cg"f'.“&mddei H s), 7.47 (3H, n), 6.97 {2H d,

J = 8.78 Hz), 6.76 (2Hs5-B-3-fammind(iRinoliiethylpelykRbko-1{2H) Gl RoltRpditARAr at i on
of 3-(4-Met hoxyph_enyl.)-192,%%?%“;#%%%@& nol?néone) %E /tﬂOCHB
OCH3 N O H 2 3 Teipedinesulfopicpcidys. 6 rmol ) in nmet hanol (100 nL) was added

20% 20 pabkadi um on camban. i rk.5. 3 t o 3 hours.
The mi xturhg was fil te?ezge?%ﬁlo[éég pgé?wgﬁan{g&)gﬁleﬁmiI%%’?'tti%%%g\f\l/{a(’s%ed with THF
and DVF. The conpinelinylbérizendcerbaxsnidaside;ngs were concentrated in vacuo. The
product (3) was crystallized fxo hanqgl.in water,.to give, 6.4 8% as
asolid 25SEP 20‘0&?2'@6'é@?g‘bg‘g'tspﬁé}%@a31"2%’%0790’1‘?4?@&%#‘1'%&9’&%0o M) :
212-12?2|(_|1H;]I Sé,_i%ﬁgléﬁ)gbm@eca@o%ﬂ&hidem, 3.69 (3H, s), 3.32 ( 1 H s),
' o - 3-2-65&0—1-[5-(l~pyrrolidinyl)pentyl]-l,2,3,4-tetrahydro-3-

30 quinolinylbenzenecarboximidamide;

1-5-[3-3-[Amino(imino)methyl}phenyl-2-ox0-1(2H)-quinolinyl}pentyl-2-

pyrrolidinecarboxylic acid;




Step (c) Preparation of 1-(5-Bronopentyl)-3-(4-nethoxyphenyl) 4
t et rabydr o- 2- qui nolinone OCH3 5 3 Br 4 To the quinolinone (3)2%52.28)%3920@298
mmol) in DM ( 10 nL) was added sodi um hydride (0.35 g, 8.75 mmol ), and the
sol ution was gigdoisagssat 70C for 15 mnutes until bubbling stopperiusdsnetdd S
sol uti on was added 1, 5-di bronopentane (4.37 nL, 31.9 mmol ), and the
solution was stirred at 70C 10 for additional 12 hours. The solution was
cooled, diluted with water, and extracted with ethyl acetate (4 x 200 ni).
The conbi ned organic extracts were washed Wth , brine (2 x.100 nL), dried

w th magnesi um sul fatw.(l.Bi[313qrﬁeﬁtno@amo9fﬁamgn%e§ﬁll_i-axm@;g- The residue was
0

purified on a silica gel caolumm eluted wt to 40% et hyl acetate in

hexane. The prodtolinybipenidteirabydse-dH-pyrepd-3qyvl)-Nemgthylacesamide] ow oi|. 15 1 H
NVR {DVSO, 300 . 8 qly Rk~ £ : q, 3 ),

3. 91{3. 78 (2H, nM') 3.3617%( 5%?“’??‘,“?5%‘8"?’5‘#?”%@,‘@%@&%?T%SY"E‘@@’?T%)(ZH, d, J
= 6.78 Hz), 1.8kuimiinyloenzenedmoxinidamide; 1 41 (2H n). 2'5 S E P 2002 wo

g?i[ AP Step §/ f'l)oi %ﬁ?ﬁﬁ%@%@}#éwmgw)-l.pynolidinyl]pentyl-z-oxo-l,2,3,4.

net hoxyphenyl r | t@rahydrd-Bighinblifllbenzenetaiboiimpamidy; 4 OCH3 5 To (4) (0.32 g,
0.795 mol ) was added cis-2, 6-di rretr%lfi)i peridine OCH3 5 {6.2 nL, 46.0
mmi ), and the sol utidH-hE(Hydrexyeethyl)-Fagrolidingidpensi2soxothd 3ol uti on was

cool ed, diluted (. d%%-ﬁﬁmo%b%&eﬁ@&kﬁ Mc{aﬂn@et hyl acetate (3 x 100 ni).
S

The conbi ned or gani ext ract re washed w sat ur at ed sodi um bi car bonat e
(2 x 100 ni), washed 3a(l-5+[D(HydroXyinethylpS-methyl- ldpyradidinyi Jpempli2-ozo-112,344 f at e,
filtered,, and ey rated in yacuo. The residuye.was purified by 10

preparati Ve HpL_éea‘?‘@g@%gﬂg‘?ﬁ“%’fﬁﬂeﬁ@° _ a_g'd‘Y%th a mixture of solvents
consisting of (i) 0. B-YsADfidopespIRiniiad)ped9ild-oxd- WRAB A tetratiydrd-8i) 0.1 %

trifluoroacetic acid in acetonitrile, _%adient profile 95:5 (i):(ii) to
60:40 (i):(ii) diranolinylbepzenecasboxsmygamidee 20 i/ ninute, 7~ = 214 nM and

(DNVBQ) 400 Mp): & 7 SEIE B TmispeREror . yPkya BT L) B 06 5 B
(4H, m, 3.70 (3hindinyllendbeGuridxinilemidg, |.86-1.29 ( 14H m), 1.24 (6H,
D o Wit i1y SHEGOIEEebfigor £ P e
trifluoroacetic qehslinylbengdnetarbexislidainide;0. 1 % trifluoroacetic acid in
Ut o5, f1ow rate POrSEGI SRR el Soser 3 g terabydsd N g
quinolinylbenzenecarboximidamide;
3-1-[5-(2,5-Dimethyl-1 H-imidazol- 1 -yl)pentyl}-2-0x0-1,2,3,4-tetrahydro-
20 3-quinolinyibenzenecarboximidamide;
3-[1-(5-Morpholinopentyl)-2-0x0-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-1-[5-(3,5-Dimethylmorpholino)pentyl]-2-0x0-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
25 3-[2-Oxo-1-(5-piperazinopentyl)-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-1-[5-(2,6-Dimethylpiperazino)pentyl}-2-oxo-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-2-Oxo-1-[5-(1 H-pyrazol-1-yl)pentyl}-1,2,3,4-tetrahydro-3-
30 quinolinylbenzenecarboximidamide;
3-[2-Oxo0-1-(5-tetrahydro-1H-pyrazol-1-ylpentyl)-1,2,3,4-tetrahydro-3-

quinolinyl]benzenecarboximidamide;




2 5 S E P 2002 W 99150263 PGI/ US98J26709 -66 EXAMPLE 2 .
3-(1-5-[ (2R, 6S~- 2, 6-dl net hyl tetrahydro-1 (21~-pyridinyl]

pentyl - 2- oxol, 2, 3, 4-t et rahydr o- 3- qui nol i nyl ~4- hydroxybenzene(zjlﬁb&EP'ZQQIZde
Step (a) Prepqigdoisasszof 3-[ (E~- (2-ni trophenyl) net hyl i dene] - 1- beaTafses/26709
2-one . CHO -. NO2 6 Ortho-hydroxyphenyl acetic acid (1.835 g, 0.012 mmol)
was added to a m xture of ortho-nitrobenzal dehyde ( 1.835 g, 0.012 mml),
acetic anhydride ( 10 nL) and tri et hyl am %% ( 1.7 nmL, 0.012 nol), and then
the m xture was heated 10 at |40C for nutes. The m xture was all owed

to cool to 80C, at chﬂs-m@nim&mylﬁ&ﬁy&&lm¢ym 1%9;%&1311]-2-0&64?2;13 AThe

precipitated material was washed vmth rrethano and dried to afford the
requi red produc tetraizydro3-gumpli ,ylbsazen ximidagidesount of product ( 1.523 g)

S oS0t el 108 (Gl AEegR A Mt e GOk e lpgncd !
Pr epar at | qn of 3o 1D detaintye ﬁ““""ﬂ’“““?*éﬁml’.’m"?ggl e 7.8,
3- [FE) (2 ni trophenygiﬂéf@%ﬁ?&%é]ﬁ?eg’gqf%%gﬁ-é}g h penty. 73'“0‘2’0 7.65

mol ) in met hanglexbA0 JluteraldidS: ﬁ&ehﬂﬂ)beﬁ@maﬂﬂ@dnmun@dao% 25SEP
2002 WD 99/ 50263 -67 PCT/ US9 /26709 (0.7050 and the m xture hydrogenat ed

f or h5 hour s. f.:::l | trat ﬁdh—%ﬁ%@ﬁk&é&wﬂwﬁn@y@m&@ﬂ)&m@mﬁn@w SEM/Et OAC

[ . 1 H NWR (DVSO,
300 Mb): 8 9. grﬁg‘?ﬂ{kﬂa {fbahfdtoR Aiisinyhlngefloctibbafinighiiides 7 o M .
6.89 (2H d, J = 7.33H1)5-((BR,8S)-2,6Dilethyltettalydro-9(A@ypyriditTIpentyl-F, t, J

IbseHzH)z) 1%29 ((mztﬁwsuﬂwf)az-oxaé%@Wf%&lﬂolwggwmgb Rnéﬁ%$§

SH 13N 102 10 Requir Wkl
5.51; N, 5.61, s? il Sg[r%ﬁg'rggt@fo%meﬁ’ﬂ@wd’&‘% -pyRidRpeatyF4-026-7- H

g Eg Er gm) 2- Ey l)ymﬂwl)- @,344 éﬂ(tqsfbmf@ﬁzqqmoluwubmenmﬂ@xsn@wero )
-(2- roxyphen mo

I n car)l:/)on d?lgul p%i de " ( ﬂ(g{’?sggﬁ Dﬂrl%h (ﬁl#‘?fﬂge%di@'lﬁ&y%ﬁestﬁéw y
SQdefl g} . éo ?1'5nlrJTLtZ)asc)oA?%sakm&alwdrm-ﬂ-@mhnyﬂébc(rﬂ?kianbbxmﬁdﬁﬂldmmI) in caL bon

i sul phi r.s .a Rr r ch was
col | egt ed “and \/\/ashed"’vae[‘ﬂngiog’éq 5‘ Bhﬁl’éq Hag%tf;# %‘Hﬁ‘ﬁl ﬁg“?l\},\?'@mred
product 20 (9) (1 mﬁﬁ%tyl—i%xm,ﬁmh 7-Nﬁﬁﬂ)lan3ca§l§bx?vﬁc adilit, s),
7.21 (2H, ), 7.16 (ZH 2H, M, 8.5 Hz), 3.93

( 1 H dd, J = 12.0 me 363434&1)1"1 n!m)me!!mﬂphw(l 135{23565}2& 12. 1 He),
2.97 ( 1 H dd, dqméth}ﬁ’etﬁhl]&o f(2§) %&nﬁ%&\/—@-&o@(ﬁg%—tﬂrahydm-%
quinolinecarboxylate;
20 3-(7-Cyano-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-pyridinyljpentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-3-[Amino(imino)methyl}phenyl-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2-0x0-1,2,3,4-tetrahydro-7-quinolinecarboximidamide;
3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-dimethyltetrahydro-
25 1(2H)-pyridinyl]pentyl-N-hydroxy-2-oxo-1,2,3,4-tetrahydro-7-
quinolinecarboximidamide;
3-1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-
[hydrazino(imino)methyl}-2-oxo-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
30 3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2-0xo-1,2,3,4-tetrahydro-7-quinolinecarboxamide;




2 5 S E P 2002 WO 99/ 50263 PGINS98~6709 -68Step (d) Preparati Q

3-[ 2- (benzyl oxy) - 5- bronophenyl ] - 3, 4- di 6ydr o- 2( 11~qui nol i none ﬁ%DI‘éEP Zﬂﬂa
To 3-(5-brono-2- hydroxyphenyl ) -3, 4-di hydro-2( 11~-quinolinone (9) 5 (3.16
g, 9.94 mmol WO/5E68 (15 nl) was added cesium carbonate (5.2 RCT/OS98/R6T19)
and then benzyl bromde ( 1.18 nL, 9.92 mol). The m xture was stiaed at
roomtenperature for 16 hours, diluted with ethylacetate (200 nL), washed
with brine ( 100 nL), and then dried overzsMyS04. Chronat ography, silica
gel, eluant 20% Et OAc i n hexane, affords the requi red product (10) (2.77 g,
68% . 10 1 H NWMR (CBG;l-S,-[(BRlGSM-,l@Dlmﬂ@ltdt&de’b- H2Hppgiidinylj@and 7=, m), 7.17 (
1H d J=7. 7.1 1 H, e .9 H), 6.98 (1H t, J=26.3
Hz). 6.84 ( 1 &@xﬁeﬂwi)é%w%%ﬂby{r “d, J =7.9 H), 507 (2H s),
4.09 ( 1 H, ddquﬂomlﬁmzdﬂg@mﬁbx@n{ﬂymdes 38 (1 H dd, J =15.2 Hz, 13.2

Hz), 2.99 ( 1 H dd, J =15.8 g’)._APCI M5 4081 410. 15 Step (e)
Preparation of 5.7 -(Ammomethyl} 1 5 [(2R 65)-2,6-dimethyltetrahydro- 1(2H)-

4- (benzylkoxy) - gyﬁd’%nﬁﬁ%ﬂylé&&o— [ ,§,§E¢@Wd?é3%ﬂin@%§l%h%&%@&ﬁ%ﬂ?ﬂﬁ&t rile

f2Ph H10 11 T
3- [ 2- (benzyl oxy) - 5- Bi(bifef2R6§)-2,6-Dithethyltotcahyd e | (RA)-puridiny ijpennd-7cdifip-2-2. 77 g,

6.79 mmol) in dded .copper cyani.de, (2.7 g, 25 SE
P 2002 V\o 99 58%é(2r§‘&}%9§3§$'2%7%‘§“°18§%®‘#ﬁ%§ SXIMBATIIEN ¢ he i xt ur e was

heated at an oil baglidis q@&m}y&p@{eﬁ%ﬁ&ﬁhfygfo.g gmyﬂ tylist ure was

cool ed, diluted with ethylacetate h "aqueous NH40H

(2 x100 ni). Ahvdq wavasmpnng Mmtwwﬂnmﬁﬁmxdbme;xem@wangdmer MyS04,

th t t 30%
byl ncatate to 5056 3 nyIRtePsPRARIORERR o PO SPiaidftipdi 200 4oy
1 H NVR (DMBO, n&ﬂ@xmﬂa)xo-b,2;504-&&ahydto-3+qua)ollnﬂ)ﬂe?nzéneﬂ:arbbxndﬂda1ﬂ1de 8.4 Hz, 2.0

F)iz?,47029 (11HH dg 3473 B%%@%M-ygé&@#%,,g@% ﬂfg)q? n 15572@(2:4,
3.2 Hz), 2.93 ()yﬁdl l]lSBi\tleZOoxb-FZ Qa-tzuﬂiydr@-?:d]uh%]m l’fﬁ%ﬁ&ed\é@a@gﬁmlﬁrﬁﬁe {f)

Preparation of: enz | oxy) 1-( -brormpent%/(|2 - 2- 0X0

1,2, 3, 4- tetrahydro é[@u ﬂémmgﬂqnngml@f\hbamdﬂ 6$)216-| 2Ph Br 12 15 To
4- (benz lsoxy) - 3 noj_ 2Ph
benzeneglgr boni t%ﬁ%gﬁﬁrfgw%B%ﬁ%}g}dW%?%%gwyﬁ ’rrL) was added
sodi um hydr i de qeidobinyl)oxyjdceti€ &id)35 g, 0.9 mmol ) and 1, 5-di br onopentane (0.5
m., 3.67 nmmol), and,t he solutio Stll’ f 1 hour. The solution
was diluted with 1 [E%?'[ Lﬁ“ohﬂ%h}\éﬁ?’%te &&%&’%yl acetate (2 x 100
(rjr}_) éclTh_et ﬁo c ortirh¢tkyltetrafipdroc] (2M)-pyridisy] Jentyl-2axbad-gihiydrob7-i ne (2 x 100 ni),

i Wi

quinolinyl)oxyJpropanoic acid;

20 4-[(3-3-[ Amino(imino)methyl]jphenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-o0xo-1,2-dihydro-7-
quinolinyl)oxyJbutanoic acid;

2-[(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-

25 quinolinyl)aminoJacetic acid;

3-[(3-3-[ Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6~
dimethyltetrahydro- 1(2H)-pyridinyljpentyl-2-oxo-1,2-dihydro-7-
quinolinyl)amino]propanoic acid;

4-[(3-3-[Amino(imino)methyl]phenyl-1-5-{(2R,6S)-2,6-

30 dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)amino]butanoic acid;

3-[1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-7-(2-
hydroxyethoxy)-2-0x0-1,2,3,4-tetrahydro-3-quinolinyl Jbenzenecarboximidamide;




magnesi um sul fate, filtered, and evaporated in vacuo. The reai gugé/ﬁs .
purified on 2'5 S E P 2002 WD 99/ 50263 PGT/ US98/ 26709 - 7 200!
colum eluted with 20% et hyl acetate in hexane. The product (12) was

isoI ated 0. 23Wamwofs6£¥ as an oil. 1 H NVR (CDC13, 300 MHz): 8 pcPhisogii706d,
J=28.6 Hz 2.0 Hz), 7.42 (1H, d, J = 2.0 Hz), 7.40-7.2 (6H m, 7.13 ( 1
6.4 Hz), 7.02 (3H, m), 5.15 (2H ), S

J=12. 9Hz, 5. 9Hz) 3. 98(2H,n),3.39 H t,J=6.6Hz),3.30 ( 1 H, dd, J
12.9 Hz), 2.96 ( 1 H, dd, J = 1574 Hz, 5.9 Hz), 1.88 (2H m,
(4

(5 H, n') AB’ I 5@2}5@3’)-5@@1 e&ﬂiydpd-?%)%yrﬂﬁhﬂfpcntyl 2-0X0-7-

R68~ Slmethyltetra[&mqy
(2f ~- pyrl di nyl ’p@ﬁt 3,3, 44etraggolS-ylme é-tlr% drtateahgdigcd-nol i nyl y- 4~hydr oxybenz
enecar boxi m dam "%EHW To (12) 4-(benzyl oxy)-3-][
1- (5- br onmopent yI gﬁ@g egarg %%Hé%ro 3-qui nolinyl]benzenecarbonitrile
(0.23g, 0.457 mvl) B&e(@G-Amieel -&+[&&6.‘B-Zlﬁddnemteyrhmme-rlI(Zi'iquwr(cﬁnyt]penﬁﬂ-

mol ), and. t he ol ut was Stir ed a C for hours...The m xture was
evaporat ed i n vad¥s: %QL etrahydrs ' ‘Wﬁb ﬂ’é‘ﬁ“é‘%@% C 18 5 Eun 4.6

nmmx 25 cm el uted Wﬁ(h-(Buf?lﬁﬁMb)“—lgt[(mBSF@S-%lrﬁQtﬂ n@&dhpamot(zm-) 0.1 %
trifluoroacetic acid in water, % trifluoroacetic 2 5SE

P 2002 WD 99/ soxmdmﬂipwfﬂ-mb@,l g_eirahydi013rmamdtrwﬁbmemcar@mmdemde
rofile 80:20 (i i t I ate 1.5
Iron_/m nute, -, (: )2121 %%%7—@%?@?%&)({13&1(5Wdﬁgé%ﬁl\%méwﬂeﬁ-ﬁ?*c{%gﬂ "10 nL) and
Ej reated with Eyﬁbym_}hynyl]pmtylehyxb -0 218, ‘bmndhyc(rﬁ-ﬁt?nmlmyﬂbamhécamf méldaxri]ude

i i sopropyl ethylanm n er stir ar, ours

t he reactﬁ)n m xt ur eﬁvés‘%‘é‘ga‘g‘krsa&éé%m %Q@ﬁ’l BFR J
conplete to affQl’-&(o‘-lrﬁbeﬂéﬁh&)ﬁéé%ﬁddﬁ&()%zéﬁdrngﬁudhﬁﬂkhw tetrahydro 1
(2f ~- pyri di nyl ] pentyl - 2- oxo- t et ramydrOS qui nol i nyl

hydr oxybenzenecar boxrk’ d&waéarmnd:l:ﬁz[(%&ﬁ ~H6- dQ'Bé@KW\ZQ@SﬁQHQ? 18 5 pm 4.6
25 I & %

tmrﬂi 1)‘(I uor gg]cete i gtpgﬂl %ﬂﬁe ltni e?ﬁd‘ﬁ%ag% &l?'hg(ﬁ? 3%‘?$§lﬁy@i’r oacé’tqrc am%m%&

acetonitrile, gradi emMN-( &BdMnm(ﬂﬁmﬁﬁthhjl];(hen))l -t-6-[(2R,88)-2,69 : (i 1) over 23

T oorolot & bty Reshydronl{ by prdinyiasaniiiaxoa Ay | o) Afsor 2

hours the react igfholth wem evapor ated and HLPC 15 indi cated the
reacti on was conpl ete mn. (Beckman 235328 C18 5 pm 4.6 mm x 25

cm eluted with a ni N-# é—téfmeqﬂmwﬁmetbﬂﬂmesrlrhé [@R.6$)2,6- 1 trifluoroacetic
acid in water, g % G onitrile,

gradi ent pr ofi I 35%8&5%5%?%&’8 ?(%H E&H@;‘Wl ) él&; poverﬁgghm nutes, flow
rate 1.5 nll m nguinolinyl)eycloheéxaneparboxanmities r esi due was redi ssol ved in
trifluoroggetic acid . anhd. t i t.h / % (0.05 g) and
hydrogenated for 16 %‘&%2'[%3&%&% %ﬁﬁﬂ@%ﬂﬂ%ﬁ@%@r- 'gh celite, treated
with water 1 nidimediyléteahyaroal(@HMporldinyiysentyld-otos | Badihyito 7t quasblingl)-2-

preparative HPLC ‘(‘V%d 218TP 1022 C 18, eluted with a m xture of solvents-
consi sting of (iyclghex qefamifdeior oacetic acid in water, and (ii) 0.1 25

trifluoroacetic acid s, quﬂb(tﬂ?’.do?meﬂ?lgmeﬁwlﬁpﬁ kg) 995 (i):(ii) to

60:40 (i):(i1) over 90 m nutes oW ra ute, ~. = 214 nM,
converted to thedlﬂélh)'!tmh)'ﬂgo-I@H)'@Xdﬂiaﬁ’dnelmﬂﬂom-bgrdipmo-hnd t hen

l(glgghlpi/lrlz I ny?] %\Xtﬁ)}l{?ﬂéﬂ%@g&%@bggﬁ %e'?r gkgg: Q%I ;5;[ Lglh?/ﬁ;f)) 14 hydr oxybenzen
ecar boxi m dam de di hyNH{®SHlAmind@Em{r®)heiBylJphenPB)-5JRRBSpPLGduct (13) as a
powder . dimethyltetrahydro-1(2H)-pyridinylpentyl-2-oxo-1 ,2-dihydro-7-quinolinyl)-2-
phenylacetamide;
3-1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-
30 [(methylsulfonyl)amino]-2-o0xo0-1,2,3,4-tetrahydro-3-

quinolinylbenzenecarboximidamide;

(

J
H, dd,

EQ.II

mHh—
—

H d
4. 04
= 15
1.75
3- (1-
1( 2f




Cl M5 M+ i = 463. 2 5 S E P 2002 W 991 50263 PGTI US98/ z6709 -72 HPLC. RT
= 10.1 mn. (Beckman 235328 C18 5 pxn 4.6 mmx 25 cm el uted E}Sﬁ)%’ﬂqﬂg
m xture of solvents consisting of (i) 0.1 %trifluoroacetic

and (ii) 0. 1wk dorsogdsuor oacetic acid in acetonitrile, gradient Pp'm)‘spt/mvﬁw 20
(i):(i1) to 10:90 (i):(ii) over 23 mnutes, flowrate 1.5 nL/mnute, ~, =
214 nM. 1 H NWR (DVMSO, 400 MHz): 8 10.89 ( 1 H, s), 10.2 ( 1 H, brs), 9.09
(2H, s), 8 8 ( 1 H s), 7.62 (2H m, 7. (3H, m, 7.0 (2H, m, 3.90 (3
H m, 3 .40 ( 1H m, 3,20 (2H, m, 3.00( 1 H m, 2.85-(2H, m,

1. %(30 1. [2( 18H, @ngcmmﬁﬂsulﬁﬁ&gﬂnﬁxo}(llﬂ[(ZR 6S)-§ ,0- dlln;ethylten'?hydro-

3-(1-5-[ (2R 6. trahy. 21 yridi nyl) pentyl - 2- oxo

1, 2,3, 4-tetrai ﬁmp %SN%MWL%"}‘B iﬁ‘éﬁ‘éﬁlﬂgﬂ% dami de Step (a)
Preparation af: d&n@ﬁ&é}%@ﬂ&ﬁﬂmw 3-(2-nitrophenyl) 2-propenoic acid
15 20 25 O OH NO2 'OH 14 Into a mixture of

o- ni t robenzal dehyde (7H¢Cycdohexylthyhisulfonydlatnino-byfdi(@RpE12Ay | acetic acid (
19. 30 27 t hyl

17 5t o6 muingy et ALK senR 2 b 23 SRR ST T L
reflex ( 150C) duinoliAl)benaerteesrboximidanitiest i on was diluted with water (200
m.), cooled, dilute her. _The aqueous
sol uti on was then agﬁ ﬁyf[m(ﬁ%w%ﬁmgﬁg Q% WV'&%“M 1ro%0-four s.

The solid was q@ihggﬂgﬁg,@ggnﬂb{ ¢Q3m@gﬁrah Ig.vacuum at 45C to give 23.15 ¢
(64% of the required produ 4y MR (DIVBO 300 Mz): 8 8.09 { 1 H,

m, 7.93 (1 Hqt:g)ohnylbme(nqqaubomudmab,(ZH , 6.59 ( 1 H, , 6.48 (2H,
m. C = 285. 9/ 709 7 . Step
(b Prepation of 3 {5BiPd RIS %sn“@-i-ya?w&%ﬁ el AR BRI 00 |
\' NO- OH 14 153}« cﬁo;(ydemzmimphenyl) 3-(2-nitrophenyl)-2-propenoic
acid (14) (26.29 g, net ha (600 ni) was, added 20% pal | adi um
on carbon 5 ( 1.5 g)4-%lag%(r%bnmt£¥lwlee %']WEP%%-‘&'&‘E@ he gtﬁs tepalydgg- 1o at
30C for 3.5 ho%ﬁ,ohﬁl:_,re B&M@a&@.ﬁ,emyllgﬁéﬁd through celite and the filter
pad washed w th MeOH ¥ he combined filtrate and washi ngs were concentrated

in vacuo. The product{{-i%f2 enRimethylepineridindeyl-penty@toronb?. Jidntewahysrot o gi ve
5 LD il (0150 0 1) 5 10,00 (B . 0
3.70 ( 1 H, n') 3. 2(B-Bhéiyl-{ -£5pipe)idin-ghpéntyl)-PHeqnalin-2oneaf
3-(2-0x0-1, 2,3, 4-t ety anydr%-BilethiCpipertdin A i benty 1o 2- ool B 3 AR Ay e 2" ©
quinolin-3-yl}-benzamide;
3-Phenyl-1-(5-piperidin-1-yl-pentyl)-3,4-dihydro-1H-quinolin-2-one;
20 2(1H)-Quinolinone, 1,1'~(1,5-pentylidene)bis{3,4-dihydro-3-phenyl-, (+)-;
3-(7-[(Benzylsulfonyl)amino]-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1 (2H)-
_ pyridinyl]pentyl-2-oxo-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
and
1-[5-(2,6-Dimethyl-piperidin- 1 -yl)-pentyl]-3-(4-methoxy-phenyl)-3,4-
25 dihydro-1H-quinolin-2-one.

DETAILED DESCRIPTION OF THE INVENTION

The term “alkyl” means a straight, branched, saturated or unsaturated
carbon chain having from 1 to 20 carbon atoms. Typical alkyl groups include

methyl, isobutyl, pentyl, 2-methyl-pentyl, pent-1,4-dienyl, but-1-enyl and the like.




3 15 16 To 3-(3-hydroxyphenyl) -3, 4-di hydro-2( 11~-quinolinone (15) (3.01 g,

15 12.6 mmol) in THF (40 nmL.) was added sodi um hydride (0.55 g!
and the solution was stirred at roomtenperature for 5 m nutegsﬁﬁwoz

sol ution was aggesisohshenyl trifluoronet hanesul foni m de (4.92 9,pciraushsFend) .
and the solution was stirred at roomtenperature for 1 hour. The sol ution

was cooled, diluted with water, and extracted with ethyl acetate (3 x 200
mL). The conbi ned organic 2 5 SEP 2002 OV\O 99/ 502b3 PCT/ US98~26709 - 74
extracts were washed with brine (2 x 100 niJ% dried with nmagnesium sul fate,

filtered, and evapor afRéliemn “¢ Yl*%aﬁ?&kéiﬂﬁ%uﬁﬂdr&tb&@arﬁ&n%ﬁh' i ca gel
col um eI ut ed vmth 20% to 40% et hyl acetate in hexane. The product (16) was

i sol ated 4. 29 biehyforms aripg having fem jto 29 cprwmwm( dypicel exampleyingludey 8. 06

1H, 7. 40 6.76 1H, 3.87 1H,
E’r), 3. 22)(2H n)zycifﬁ’ ﬁ@_{l\)ﬁ%mhe’é’;‘f?’géé rék(d) Prepar atl(on of " (
3-(2-axo-1, 2, 3, 4-t et r Thy tbrd-*3ycloalkplalkyy maﬁﬁaevyemlk?mbﬁﬁ attachell thQnkkyl 7 To

3-(2-o0x0-1,2,3,4-tetrahydro-3-qui nolinyl)phenyl tri Iuoronethanesulfonate
(16) (0.418 g, 18'0¥p hsrein ‘cyciaikylEand 3/ k¥t arcag detined;ahevecgndrineludespfas7s g,

0.690 nmmmol ) and &)&H}ﬁg c?gfog‘{kg ﬁhefd?é]i ‘?ﬁﬁgteg W ) (0.128 g, 0.11

nmmol ). The reaction s stifred an 00C for 15 1 hour.
The sol ution was cool 'é'h{:teﬂml‘ihmex:balfkyﬂ’hmmwst(amm brariched) datfirabddsor] f uri c acid

20 nmL and extrac et acetate 200 nl). The conbi ned
E)rgamz: ext ract s%ﬁ"é‘“ﬁggﬂgﬂ \ﬁﬁ{ﬂhﬁq’% fﬁ)%ﬂ?ﬂ_ 3’H§Wgﬂewaﬁ°ﬁé‘b‘?{85i um
sul fate, filteregarbéiatofisadruphicediby A heRfdabom $é1cted ﬁ&%kgéeh?me?sﬂ sulfur,
crystalli zed from hexane and ethyl acetate to ?’I ve as a

solid. 2019 H Nwvulpkexide or sipbonez Typigal §hetgroalky Lgrogys lnqludmvthgzmahvl b ,

210, 2 5's e RopssNEes) e bRyt naB B.) b Saration
of : The term “aryl” represents anunsaturated carbocyclic ring(s) of 6 to o
o 17 £ To 5 (2 okbekban somt BFL i iFisnd oo bl SER SIS (17)
5 (2.76 g, 11.1 pikie) hﬂ@g&l\/ﬁmﬁ, dstep, ﬂhﬁeaélkﬂqae%éeald’éﬁ‘:}ﬁéj nﬂmfé' ﬁh&roﬁl]@l)ent ane
( 10.22 g, 44.4 npol) and sodi um hydrid )

Sol ut i on Wds st i Pt Selpbens, Sulfese PEGE-6) o Byokvsbiiags Irpudesgienth, AP,
difuted with vat gﬁenanthryl, and anthracenyl. Preferred aryl rings are phenyl, substituted phenyl,
and naphthyl.

The term “arylalkyl” means an aromatic radical attached to an alkyl radical
wherein “aryl” and “alkyl” are as defined above and includes, for example, benzyl

20 and naphthylmethyl.

The term “heterocycle” means a saturated or unsaturated mono- or
polycyclic (i.e., bicyclic) ring incorporating one or more (i.e., 1-4) heteroatoms
selected from N, O, and S. It is understood that a heterocycle is optionally
substituted with OH, O(alkyl), SH, S(alkyl), amine, halogen, acid, ester, amide,

25 alkyl ketone, aldehyde, nitrile, fluoroalkyl, nitro, sulphone, sulfoxide, or C1.¢
alkyl. Examples of suitable monocyclic heterocycles include, but are not limited
to substituted or unsubstituted thienyl, furanyl, pyrrolyl, imidazoiyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyridinyl,
pyrazinyl, pyrimidinyl, piperidinyl, pyrrolidinyl, piperazinyl, azetidinyl,

30 aziridinyl, morpholinyl, thietanyl, oyetanyl. Preferred monoydicheterocycles
include, but are not limited to, 2~ or 3- thienyl; 2- or 3-furanyl; 1-, 2-, or
3-pyrrolyl; 1-, 2-, 4-, or S-imidazolyl; 1-, 3-, 4-, or 5-pyrazolyl; 2-, 4-, or




and extracted with ethyl acetate (3 x 200 nmL). The conbi ned_organic:
extracts were washed with brine (2 x 100 ni), dried with me@esSER 9002t e,
filtered, and 10 evaporated in vacuo. The residue was purified on a silica
gel colum emdesse2ss h 20% et hyl acetate in hexane. The produ®CT{S93/26%88
Isolated 1.59 g (36% as a yellowoil. 1 HNWR (CDCI3, 300 MHz): 8
7.58-7.28 (SH, bm, 7.20 ( 1 H m, 7.05 (2H, M, 3.99 (2H, n), 3.85 ( 1 H,
m, 3.41 (2H, m, 3.19 (2H, m, 1.91 (2H, o 1.70 (2H 15 m, 1.54 (2H,

m. C M5 M1 = 397/399, M1 = 395/ 396. r 18 2 5 S E P 2002 WO 9915063
PCTNS98176709 - Athiazply(;f3-, £rdtBaisethia@olyRR2-, 4-, or 5-oxazolyl; 3-, 4-, or 5-isoxazolyl;

3-(1-5-[ (2R, 65' 26d|rrethltetrah dro-1(21~ rldl nyl .
peEltyI [(oxo 1, ) '40&%‘%3&96’&10 %, y‘FﬁS‘IaFéWII ?ngfe%l‘ﬁ?‘!]ﬂb?‘rﬁ'mﬁl; Br 418 19

To 3-[1-(5-bromyp -9, 1i i 5
benzeLecgr boni tri| ?%I%dgjﬁ)ﬁ i-,i §rtgoﬁlj%ﬂd?|§}¥ﬁ]9%wgﬂ%‘?9ﬁ%d]¥mg2sl added
cis-2,6 dinet hqusplparazniyhé (2-,1(& %ucudmﬁ;rﬂnbx)Z-aﬁhémbeu,t} oot 4amerpholimyled at
70C for 24, hour e,sol u s [ofe]0)

extracted W th ; B in%‘ém&ﬁ%mtc%ﬁﬁwﬁi’bcy\gﬁ‘bgﬁrecyé’g?r acts
were washed w t hnéiﬁ&éJ rbaménsmhuaam o RERAL Qo{naopyl L@deﬂhlnyl VeRaiadzamt, h

brine (2 x 100 nL), dried with 10 magnesi um sul fate, filtered, evaporated
in vacuo, coevaﬁwmmm»tlmmmlwhesoqamhwh@@mm@lmlg% Qaéuémﬁ'd)fgl ve

(19) in quantit S ca I 1N 0

7.50-6. 05 (BH  briogd £5 S5k, St bip A AR P00 (an
bs), (2 36 (2H, bb)spmﬂo@ﬁ-ﬂ 3L54-(, 52!6— dvMbenkothibnyio BE, 4&)5& -bﬁioxazﬂ:m 25 f
m n. Bec ni an 328 46nm e 1 ture o
sol vents tOnsi st ng %T’ (’lf)B ?3'70 réaéeg}’é -a@ 'Z' PhH '\ﬂﬁl"@ ny aﬂ]d§'(’i i)
0.1 %trlfl uor oagesl 6., ay(:ldilgL,go,fiﬁ,%l&?ltrl | e, gradient profile 80:20 (i):(ii)
to 10: 90(|)(||)over 23 m nut es low rate 1.5 nmL/mnute, ~. = 214 nM.

n3- N WD 991 50263 Theemsiegerogtpmysras ysadsherain rmesents oxygen nitrogen, or

3-(1-5-[ (2R 6. S~ I 9
1((2Fn- pglﬁi di nyl ]sﬁgﬁﬁl 9‘?’? %a&@fﬁ%@ﬁlﬂf&lﬁ lﬁsugr 0- -qU| o143 Wﬁ]{]é@g&
hydr oxybenzeaec 35513&%&31 I¢ & irfderstodd4kat um?‘k%semfermpted by one or more

1-5-[ (2R 6, S") -2, 6-di met hyl tetrahydro-

(2Fn-pyri & nyl ] plmqryattomsam@ms magaqmbmatammquusmmlamw@@mwambom tr
ile (19) (1.00 ed am ne
hydr ochl ori de (8h31§1g§.§e 82“?%0 g@ﬁé&ﬁ?ﬁl i1 sog’r opy%@'@flarr ""J(;%qi’g)&n‘{? 2.30
mol ). The sol ut4hﬂewaﬁm$tanﬂrtl§’aitﬁb adjacsnt tabmestains afe idd bothGreplaceds. The

sol vent was evapgr at vacuo, the 0i | s dried und i gh vacuum
to give (20) in ﬁ’fﬁé‘i’lﬁ?ﬁ %%ssﬂuefwcqqpmﬂ*w&g@zmmwmx@ee ner?* 235328
Cl8 5 pm 4.6 mm X{idémetRoxRethd )g‘x’neﬂhllh a mxture of solvents consisting of

(i) 0.1 %trifluoroacetic acid in water, and (ii) 0.1 %¢trifluoroacetic

acid in ag8tonitril e, Theteansamine sefersdo g@ronp speh ag NHp, NHalkyl,oo (i): (ii)
over 23 mnutes, \H StiallyT), Nel(cyeoalkylaik§n, Neicaryis, Nelalalkyl), NH(heteroaryl),
I‘ NHiheteroarylalkyl), N(alkyl)(alkyl), N(alkyl)(cycloalkyl),
N(alkyl)(cycloalkylalkyl), N(alkyl)(aryl), N(alkyl)(arylalkyl),
N(alkyl)(heteroaryl), N(alkyl)(heteroarylalkyl), N(cycloalkyl)(cycloalkyl),

25 N(cycloalkyl)(cycloalkylalkyl), N(cycloalkyl)(aryl), N(cycloalkyl)(arylalkyl),
N(cycloalkyl)(heteroaryl), N(cycloalkyl)(heteroarylalkyl),
N(cycloalkylalkyl)(cycloalkylalkyl), N(cycloalkylalkyl)(aryl),
N(cycloalkylalkyl)(arylalkyl), N(cycloalkylalkyl)(heteroaryl),
N(cycloalkylalkyl)(heteroarylalkyl), N(aryl)(cycloalkylalkyl), N(aryl)(aryl),

30 N(aryl)(arylalkyl), N(aryl)(heteroaryl), N(aryl)(heteroarylalkyl),
N(arylalkyl)(arylalkyl), N(arylalkyl)(heteroaryl), N(arylalkyl)(heteroarylalkyl),

.-q




15 Step (h) Preparation of 3-(1-5-[(2R Gbo~-2, 6-di rrethyltetraﬁﬁr l]:’ .
(21~-pyridinyl] pentyl-2-o0oxo0-1, 2,3, 4-tetrahydro-3-quinolinyl §E 2002
[(2,Z,2-trifluoroacetyl)oxy] benzenecarboxi m dam de ~~3~ WO 991 50263
-78 2 5 S E PwaposoR3T/ US98f 26709 CF3 O--~ . O 20 21 To 3-( PCT/US98/26709
1-S-[ (2R, 6S y-2, 6-di net hyl tetrahydro-1

(21 ~- pyridi nyl ] pentyl - 2-o0xo01, 2, 3, 4-tetrahydro-3-quinolinyl) N

hydr oxybenzenecar boxi m dam de (20) ( 1.07 %o 23.1 nmmol) was added
trifluoroacetic anhydride ( 10 nL), and the“Solution was 5 stirred at room

tenperature for N(Mtb&yl)@ﬂ%ﬁbréﬁﬂ), mm ialkypcuo t6 give (21) as a
yellow oil in quantitative | eld L = 7 mn. (Beckman 235328 C18

5 ~m 4.6 nm x 25Néhaterpanylalky )ﬁhqt#om}ﬁﬂsatlbre of soI vents consisting of (i)
0.1 %trifluoroaceti cTﬁgt qml“ xﬁa}e?%tétcggfi'é%dl-z | %trifluoroacetic acid

In acetonitrile, gradien pro ||) to 10:90 10 (i):(ii) over
23 mnutes, flow rateThe &milketoneltrefersto C(=034kylyC(=C)cgploalkyl,Pr epar at i on of

3-(1-5-[ (2R, 6. S~ i me trah drol

(2F~- pyri di nyI )inT‘gicyeloa’i&yah(yg argh CATHO ekl CEaPMRleedYhzenecar boxi m
dam de a3~ Ig )hete?oarylal kg1.5 S E P 2002 WD 99150263 -79 21 CF3 o- ' o
22 To 3- 15[(2 -2,6-di et hyltetrahydro-1 (2H)-pyridinyl]pentyl ~2
2- 0X0- 1, 2 3, 4- tetrahy o tepm(festens|refiersi tp algroup such as C(=0)Oalkyl,

ol 0 tri f1 uotbe b RA EO AR A S SOl ar bon
(0.2 g), and theOFEG)Oletero@sl, klydm(gmbgglla&g-l PSI of H2 at 23C for 3 hours.

The mxtur@ was filtered, and the filter pad washed with trifluoroacetic
(0]

aci dd The onbi nfed fi The g W%@ﬁ%ﬁﬂ@@%“éb&%ﬁa%ﬁ%%&)lﬂﬂﬂgﬂd tﬂe
' 8

ture of sove S SONMChepRRYD DN oAk PO @ aci o 1 vt or

and (ii) 0.1%tr U(:I:(g _ mkﬂ)a@g@)m(ﬁ&%gm)'? C(*@)N}@Gh% @d}?lag(rygfl | e 95: 5

(|) (i1i) to 60: 40(| (|| over , ow rate 20 m nufe, ~, 2
4 nm - and | yopM(TPRY@lkybEdylh GROINEKyDeyclaglkyl22) as an of f white sol i d.

T%Af 400(CL) 1 on Sy apaual Dl Geleaialio? €Ot Byifd CEDIERINARIERD. ©
addi ti onalldesin C(a@lN(taﬂQ'l)(heldroa'yk) OEONadkyl)heeemrylakgllye 619 ng (52% of
(22) as PCTNS98/ Z0L85\@PsiikyiffeliiSaRl), d=0)Necyctoalkybycycloalkylalkyl),
C(=O)N(cycloalkyl)(aryl), C(=O)N(cycloalkyl)(arylalky}),
C(=O)N(cycloalkyl)(heteroaryl), C(=O)N(cycloalkyl)(heteroaryialkyl),
C(=0)N(cycloalkylalkyl)(cycloalkylalkyl), C(=O)N(cycloalkylalkyl)(aryl),
20 C(=O)N(cycloalkylalkyl)(arylalkyl), C(=O)N(cycloalkylalkyl)(heteroaryl),
C(=O)N(cycloalkylalkyl)(heteroarylalkyl), C(=0)N(aryl)(cycloalkylalkyl),
C(=O)N(aryl)(aryl), C(=O)N(aryl)(arylalkyl), C(=O)N(aryl)(heteroaryl),
C(=O)N(aryl)(heteroarylalkyl), C(=O)N(arylatkyl)(arylalkyl),
C(=O)N(arylalkyl)(heteroaryl), C(=0)N(arylalkyl)(heteroarylalkyl),
25 C(=O)N(heteroaryl)(heteroaryl), C(=O)N(heteroaryl)(heteroarylalkyl),
C(=0)N(heteroarylalkyl)(heteroarylalkyl).
The term “urea” refers to a group such as NHC(=O)N(alkyl)(alky}),
NHC(=0)N(alkyl)(cycloalkyl), NHC(=O)N(alkyl)(cycloalkylalkyl),
NHC(=O)N(alkyl)(aryl), NHC(=O)N(alkyl)(arylalkyl),
30 NHC(=0)N(alkyl)(heteroaryl), NHC(=O)N(alkyl)(heteroarylalkyl),
NHC(=0O)N(cycloalkyl)(cycloalkyl), NHC(=O)N(cycloalkyl)(cycloalkylalkyl),
NHC(=0)N(cycloalkyl)(aryl), NHC(=0)N(cycloalkyl)(arylalkyl),




2 5 S EP 2002 WO 99150263 PGTI US98i 26709 -80 1 H NVR (DVSO, 400 MHz): 8
9.35 (1 H s), 9.07 (2H, s), 7.66 (2H, m, 7.49 (2H, m, 7¢ ,
6.97 (1H, m, 3.95 (3H, m, 3.42 {4H bs), 3.3S-2.86 (6H, bzizjlqE%z@DgG
(8H, bm, 1.WOYSIA3n). Cl M5 Mkl = 447. 5 HPLC. RT = 9. 65 mRCTAUSBSLET0AN
235328 C 18 5 ~-m4.6 mmx 25 cm eluted with a m xture of solvents
consisting of (i) 0.1 %trifluoroacetic acid in water, and (ii) 0.1 %
tri-fluoroacetic acid in acetonitrile, grggj ent profile 80:20 (i):(ii) to
10:90 (i):(ii) over 23 minutes,  flowrate~1.5 nL/mnute, ~ = 214 nM.

E7~AVMPLE 4 10 NHC(=O)N(cycloalkyl)(heteroaryl), NHC(=O)_N(cycloalkyl)(heteroarylalkyl%,
3-[3-(am nonet h Ic)gphen I']-1-5-1.(2R, 6, S=- 2, 6-di_ et hyl t et r ahydr o- 18 | ~
pyri di nyl ] pent ?@)waybaMbikoyqlﬂaﬂml%ﬂhW@y(ml lalkyl)(aryl),

12,514k ot 1 any o DN BBy AG D NIl afhynfadiiten,
SIS v L R A
fIr: teergd and t@%@&fﬂ&@%@ﬁ@%ﬁ%@ﬁgﬁ@, The combined filtrate and

washi ngs were eoggggglg%y%%gﬁ@, {g[@ksd)ﬂ(mgtlﬂ%m@mi fied by

preparative HPLCé y , eluted"wth a mxfure of solvents
consi sting of NHCEOMNGarylalkyl)(asylatkyb: NHCE{cOMN(arylalkylytheteroard), ~. 3., N ...-~3

2 5 S EP 2002 9! A 1.9
trifluoroaceti Ic\fﬁaacz:(i_g{ n?ﬁ@%‘é‘? %&?&ﬁ‘%@?’aﬁ?‘%bﬁ%@%@é@ é‘e‘%"f’."ﬁ 1) to

60: 40 (i): (i) NHEFON(haerodred(heferaanylalkyh, 20 nLl m nute, ~. = 214 nm and

| yophilized to,give TFA sal.t of (23 s an ofd white oily solid. To the
oi ly sol 1% in sﬂﬁ%m%m 0%%‘%}4‘&'3)%5}%%@53@)(-2 nl) was added Amberlite

| RA-400(Cl1) ion 5 ergdanee haRgen refeietoBhidriteSildtthe! blohfhe dnd {YdMedn
additional resin, and the filtrate was |yophilized to give 380 ng {45% of

(23) as an of f whi t &he sedge orthash iqymiy oMDEpresgvativnof a serenchemical, s) ,
7.35-7.10 (7H, . 6.9 . 4H. .. 3.83. (. 1 H 3.36 (4H,
s), 3.23- 2.( 86 9&%39:’@»,;)?11 %‘e']%’ij?“g}f l’%h‘% “,ah‘i‘.r’%?s 6%?8-?’“%’.‘”"”&?’ Y m(l =

434. HPLC. RT inchuded withiePémmilas136 3V Gn€aieSprovided By thigtiiventitn. Whenel uted wit h
a mxturge of sol vetnt_s consiqi%i@gctgf éri) 0.1 %trifluoroacetic acid in

wat er, ard (ii FPRFUC HOMEESAF P £y freths preferred dsomsts-t ril e, gradi ent
profile 80:20 (i): (i sorh@sitdiiSh, Eomhpdunds nfdyRKkisPas tHdHIeRS Al thitdimeRf dte 1- 5

mLl m nute, ~, = 214 nM. 15 The invention conpounds have denonstrated
factor Xa i nhi ncluded within Fomulas] to¥ and arpprovided by ¢his inyestiont y enpl oyed by

t hose skilled in thwtco@gﬁ&gm%‘%@ E@ﬁ\te?ﬁ%tﬁﬁ)lim% g“ponstants

The ability of conpounds as 1n ors o uman fa catal ytic
activity is assesabelitds\areintiaded withindiormbias b éd I'\C andcare tpraxtidedlrbycthist est

subst an that .20 j.nhibits by 50% (1 C50} the ability of human factor Xa to
cl eave the chr m@gﬁ‘?'c substrate S2765

(N-CBz- D Ar g- L- G y- Whérla Boridi tb b @abstiniefifis sRb¥wa to &losihe boRd conh¥itingd! | Y, 145
‘~, L human factaor Xa ( 1 nMfinal, Enzyme Research Laboratories) 1n 10 nM

'HEPES, 150 niV ReAtoms m aring, then supgh supstituentimagy be banded toyany sorp|in tie nings t
substance in Dgﬁq,i AL . ' . i L

tenperature. F Oé\llgd:l%‘g %@%gg%ﬁ?@?@%ﬁ@gﬁtﬁm&%ﬁo&ﬁ ,BE?%% elﬁép' mlw%ﬁ]ur eis
added 100 pL ofthep @ppearsto B Sevekal fafcams of Theesubstimentt thatahayIond3o khediing ysis i s
determ at 37C asuri.ng the init.ial rate of change,of the optical
onst ty 51 oo Tl 516 6P afofofaBe s sikdlifient S A B b,
Kinetic ~M cropl at e WReti£bond is represented by a line such as “~-,” this is meant to

represent that the bond may be absent or present provided that the resultant

compound is stable and of satisfactory valency.
Compounds of the present invention are capable of forming acid addition
30 salts (see for example, Berge S.M et al., “Pharmaceutical Salts,” Journal of
Pharmaceutical Science, 1977:1-10) with inorganic acids such as, for example,
hydrochloric acid, sulfuric acid and the like as well as salts derived from organic

acids such as, for example, aliphatic mono- and dicarboxylic acids or aliphatic and




2 5 S E P 2002 WO 99350263 PCT/ US98/ 26709 -82For Ki determ nations the
assay conditions were essentially the sane as above except fzr%tSEIP 2002
foll owi ng. The concentration of factor Xa was SO pM and t hat* of e
substrate, inyigd9omesedse a fluorogenic S276S (i.e., S276S wi th AEIseg26700

i nstead of pNA, California Peptide Research), was over the range of 10 to S
SO0 ~M The test conpound and substrate in HBSA buffer were incubated as
above, and the reaction was initiated with enzyne-buffer. The data
(steady-state velocity at various concentr affons of the substrate and the

i nhibitors) of t Y ods
descri bed by Seggﬁnf@r%g#%la{#%cd?z?@w %:%m gpa‘a’%iu |°cgfmggm
1993). A non- i ndme base forgmdthsd sufﬁ@emgmmmt Kﬁﬁxemdslgurdaqam tapedduce tHecsaln STHet
Excel, was used to estifmte the kinetic, paraneters ( Vm~ and Ki use
of M chael i s Nbn(fEeh Dastorm aagy s rspeneraiest by fapiacting dhe sl t38¢. Jile
Thronbi n | C3p anghdfreciRRS hiohd ﬁna{ﬁﬁfétﬂo‘niﬁﬁésﬁft R RPIRRSoftphy 64l gﬁ§pernes,

i nhibitors of human thronmbin catalytic 1 S activity iIs assesse

det er mi nat iSon of su¢heas solwbilisyis the saltsrare ¢équialentdo theirnespsctivefires bams:ﬁor theby SO%
(1CSO) the abilit %f h%n thr nbln to cleave the chronpgenic substrate
Chr onozym TH (Tofy EE%P OPIRPed’ ?,n Boehri nger Mannheinm). Typically,
14S ~L hunman t hr onbi n deBaihTomddo uwwme saﬂrxmmhabem:@smeﬁﬁsomteafoﬁﬁ

buffer ( 10 mM HEPES, 100 nM NaCI S% BSA, . 0.1 % PEG 8000, 20 pH 7. 4)
and S pL of test a5Wslsselwated WB@CM%WFMW form. [mgensral. dhe sobyatesbfomnnut es

at room t enper at %{H{m

m xture is addedqf‘g%dlggh%wg?%@{o%%awggn{ ﬁﬁg‘gg Hé e ve §Y(t)(%:nltdtggilrlo

Chr onpzym IKH hydreanmpassddswnlhnehmcopdo%eﬁc’SeWnnmnmur| ng the initial rat eé
of change of the opti g, ens,l . a QS .nM eve s for S.minute
usi ng 2S a Ther noMax K? WFBF%M ipglyde pn g%vla}qaflyg %ﬂﬁ?’m t he
assay conditions réRiss ﬁmﬁ% %‘aéi:éffﬁnglﬁ) b biemadsires TR ik VivB ek asendt f or

the follow ng. The concentration of hronbi n used was SO pM_ and that of a
f 1 uor ogeni ¢ Chr orfsedmgsTipciude acetates; formasesnbenzoafederiyaiives pkalechelsoangamines g,

Novabi ochem) was A6 t

substrate in HPB ]@ysﬁlelyl%e e mc‘ﬂfggm %‘gfelg&aly/‘\}eh-w %QHK%&'& de%@i’iﬂ%&%@&%oz WO
99/ 50263 PG/ USO8iniigine or gethinefontiiomlityand would inchetie L ENRgdeHywwherd Rgis and
run at 24C. Kinetic analysis was performed as for factor Xa Ki

determinati ons. Delestedifiezm OB Ni, Thypalkaxy, €xp1aatriogy, Cosoatioxycarbenydoi | ity
of conpounds to t as i nhibjtors._of. h n tryps talytic,5 acfivity is
S soaang o’ et o Ca-a rIORORE: PR Rery v TafludSbdmbles Snarat R s ¥
nhi bits by 50% trypsin to cl eave the

chr ompgent & subetOo SHayB5EBRY dpbrepo QiR Y P, '

chronobgeni ¢ substrate u-L-dy-L-Arg-p-nitroanilide.
HCl, Di aPharma). Typi ?ﬁé FollowifiptaBlel provid& s ﬁitm%b&e(lﬁuéns%fdbﬂﬁhbné meﬂegfmvl
HEPES 150 MM NaCl, 0.1 % BSA,and 5 pL of the test substance in O (29
final) are2@0 i ncusbdinsthe prasewnyantiones at room tenperature. Fol | ow ng
preheating to 37C for 5 mnutes, to this mxture is added 100 pL of S2222
in HBSA buffer ( 100 ~. Mfi nal), and the velocity of S2222 hydrolysis is
determ ned at 37C by neasuring the optical density at OD405 nM every 10
seconds over 5 mnutes using a ThernoMax Kinetic Mcroplate Reader. 1 S For
Ki determ nations, the assay conditions were essentially the sane as the

af orenenti oned except that the reaction was initiated with enzyne-buffer
and run at 24C using a substrate range of 10 to 500 ~M Kinetic anal ysis
was performed as for factor Xa Ki determ nations. Determ nation of Tissue
Factorl Factor VIla 1 CgO 20 The ability of conpounds to act as inhibitors of
the catalytic activity of human tissue factor/factor Vila conplex is
assessed by determ nation of that concentration of test substance that
inhibits by 50% (1 C50 the ability of a conplex of human reconbi nant tissue
factor/factor Vlla to cl eave the chronogenic substrate Spectrozyne Vila
(CH3S02- D- CHA- Ar g- pNA* AcOH, Anerican 25 Diagnostics). Typically, 50 pL
human factor Vila (Enzynme Research Laboratories) is incubated for 10
mnutes as a 1:1 mxture (5 nMfinal each) with 95 pL reconbi nant human
tissue factor (American Diagnostics) in a nodified HBSA buffer (10 mM
Hepes, 5 nM Cad 2, 0.1% BSA, pH 8.0). Then, 5 pL of the test substance in
DMSO (2% final) is added and incubated for 60 m nutes at 2 5 SEp 2002 wo
~i so~s~ rcrni s9an6~09 -84 roomtenperature. Follow ng preheating to 37C for
5 mnutes, to this mxture is added 100 p,L of Spectrozyne Vila (500 p.M
final) in nodified HBSA, and the velocity of Spectrozyne Vlila hydrolysis is
determ ned at 37C by neasuring the optical density at an OD4p5 nM every 10
seconds over 5 m nut es usi ng a 5 Ther rml\/lax Ki net| c M cropl ate Reader In

\ r i A - ~ a2 o — S T T " -, Y




(20 p.M PCPS (Avanti Polar Lipids follow ng a procedure rm%gr sEErZQUZS
Barenhol z et al., Biochem stry, 1977;16:2806-2810) in a 30: +b, &2¥Y5 nM
humai n f act orwgy®99/kd263yme Research Laboratories) and 2.5 pM hunpoTAUsess/zem09Xa
(Enzynme Research Laboratories) in nodified HEPES buffer ( 10 nM Hepes, 150
mVv NaCl, 0.1 % PEG 8000, 0.05%BSA, 2.5 mMCad 2, pH 7.4), 3 pM hunman

prot hronbi n (Enzynme Research Laboratories) d varied concentrations of the
20 test conpounds ( 1 nMto 100 ~Min DVBO, 2% final). Reaction was started
by co-incubati ng Pmemﬁéhtest corrpound for 60 tndguﬁ}g&mat room
tenperature, foll py—addi-t+on—of T rnoutes—at—r-oom

t enperature. Next, reacti on was qué\nc %‘8°‘§¥°?‘H8a‘a‘bd. tion of 100 ~L of
20 mM EDTA. ActivitaPTdt the thronbin (ﬁ.cbwedpamdtmmbmmnm in the

Brelsaﬁnce ;)f 50 IB t&‘g”@@8 (250 ~, M 25 fltrrah 3 g\;a?bwrg pNA* Ac, f c
aPharma) as subs neasurlng e chan or
m nutes at 10-secor¥g8#'ﬁ?§§¥9'al s using agf%‘?%’%@ Wemsﬁw%@m‘%‘%e Reader .
WJ 99~50ZG3 -85 Determination of ProthphesphenifimtexdfitforophaspigteE P 2002
PCT/ US98/ 26709 Rat,gg abbit, dog and hupgpzdatood (typically 1.8 nL) was
col l ected and adde a sodi um ci trat sol 8% to afford a 1:10
dilution. After n@b&ﬁngatl on (2000 g @ ff‘?&f‘es) t he bl ood pl asna
was stored at -7OCIDMF5 0C. Conventi on&lmpﬂwkfmmmmdt time tests were
carried out in the pregpnce of various ppemMRLIretiiONs of test compound and
the concentration of test conpound reqyired tq double.the clotting time
det ermi ned. Typi cal If-NMRe test corrpou#ﬁOt %B“fgi“mgaﬁ‘éc BFORAEES/i ng
concentrations 0.1 gcMto 1000 pM andHydfspenphiegdae® ( 100 p.L volune) were
i hcubated at 37C f 10 minutes and th d{'d %@?ﬁol&) t hronbopl asti n,
typically Neopl asti from American Bi opr O $h calci um was added.
Fibrin formation andMP#e tine required amaﬂwlpbosmgrmmdm wer e determ ned
usi ng an aut omat ed PpRcC ot Det ecti on S}g,tp}@suﬁl élﬁ&h@togiaﬂhﬁn ex- Vi vo
nodi fi.cati on of thi say, drug was a BLE ntravenously or orally
to a group of rats abbits. At vari ﬁlg§ B0 15 sanpl es were
col l ected, and the M5 (&F4dhl ati on assa)MmSERSQ’éﬂ\eﬂﬁﬂam@WféS\ﬁeﬁﬁbr med.
Arteri o-Venous ShunMs is Ant|thronbMasesM}ne&p(aﬂemcm@ﬂpnts of
antithronbotic actiy re perforned dure of Vogel
et al.) Thronb. ResM @Xg 54: 399-410. L@Sgﬁg%%eﬁg(&« rsap%éscava was
exposed, coll ateraINe@ s were |igat edS WBXd*’QPFlé% were | oosely | ocated
around the inferiorpBerisa cava. These swbustyldithivgr € tightened after drug
adm nistration to |1§ stasis within e Huﬂf"&ﬁ &ortlon of the versa
cava. After an appr te tinme, the thromus was isol ated and wei ghed. The
effect of varying dP @ concentrations é’m}‘@t@rc@tbmntravenousl y or orally
on t hronmbus nass 25pf(jej | ected antit hr orfidtinuim &¢idé vity. Alternatively, and
according to the pro of Smith et har macol ., 1982;
77:29-38, the left gh}@r and right cgiropﬁhé”{]aery were exposed and
cannul ated. A shunt i ch contains silrifluereagetic asid pr ewei ghed cotton, is
then inserted whi ch'rm‘nnects the two c&ferdhydrefiiranessel s. Once drug has been
30 admi ni stered, thgnrshunt is closed, a@%@?@%omus that forns on the
foreign 2 5 SEP 2002 WO 99/ 50263 PCT/ 86 surface in the shunt
is renoved after a N&4@d20f time. O otZ-wehzgbis-2methylvaierepitrile

Also provided by this invention is a method for preventing and treating
acute, subacute, and chronic thrombotic disorder in a mammal comprising
administering to such mammal an effective amount of a compound of Formulas I
to IV. The compounds are useful as anticoagulants for the treatment and

5 prophylaxis of disorders such as venous and arterial thrombosis, pulmonary
embolism, and ischemic events such as myocardial infarction or cerebral

infarction. These compounds also have therapeutic utility for the prevention and




antithronbotic activity. Arterial Thronbosis Mdel Fed 3 Induced Carotid
Arterial Injury Mddel 5 The Fed 3 induced injury to the car23<5i SERL?@ i
rats was i nduced according to the method described by Kurz KD, W,
Sandusky G E., Thronbosis Research, 1990; 60: 269- 280 and Schunmacher WA. et
al ., J. Pharnmacol ogy and Experinental Therapeutics, 1993;267:1237-1242.

Mal e, Sprague-Dawl ey rats (375-410 g) werge anesthetized with urethane 10 (
1500 mg~l cg~ip). Animals were laid on a 37C heati ng pad. The carotid artery
was expose@eﬂmﬂe@a@ﬁ compliatipp of mdwelling Yaseylan asessqaoristand astedinyengiis sbeats on
was used t Yol V, I g t he
artery vvasgla Pe %ﬁlgg&g@sova?g%?%ﬁ f“?lg tg%t%l Ealggrnléa?]}c:&?ggsi r?rsgr:ﬂ'b&t \e/\%pd;crgrﬁ’lgfeal

pi eces of pxz)dtcyress hyTberse tmbpmgdﬁ PiEs 2851741 Lfndemcmtlhgmr tréatingnpestableragprobe
gﬁgyzlr E ggs re rac?orP/ an‘%éla, P1te§'%1eft C JfSCIab t ns%ml(i)llgaé ac{' 1n61re)1lv§sﬁlel aF] 80%%1:11% olng ag(? ?er y
above the toéﬁllﬁﬁl’biﬁ]ldnﬁ aﬁdbﬁmof SmScE’ralMommealﬁcB serineli pioeiasys) hafe \Mhst rizan No.

1 filter revj ousl, |ppe S% Iutlo of Fed 3, The i si on
area vias bOVEPBIGRA 1 STAHE ARG b DAERLERT bBh e ComPRRNSAS SSoy
degradati Orﬂhé)bfezithﬂﬁlt or Eﬁ@hﬂﬁ%%‘%if sEﬁtﬁpﬁ{c@k%é obRey 1HB£}hhﬁfcﬁ9 rEPon&Q &bh as

m nutes after application of as an indication of blood flow Vessel

t enper at ur @C‘(tthaﬁge@hr‘vmﬁ eathér@@crlgr@@usOn ‘Bher trompoyndsr afsOolhevPantitisy ivbdegating

08533-4.1 8, ch
t he vessel )ne%p er gtegis tealg &cr gggsrtggggfggrd%t?&Bfgsééc%{&y%\gﬁgﬂ%é%%r déed as%[{nﬁééw i me
to occl usi @lmse@s‘e 29nt heprefesisd| mefhod, filad dhrshibbtic | disardanisoceleetsd oﬁnomunmo{u&/DT)

t her ef fers to th t | dr ug- t |
by contr ol PRREORE Bet <P Bar SRR OmIDlNs Tr GOt Ve dbig sorebred

intr avenousllﬂaaultm 4khin® JaBédegind dlabereed A rukkliradnebodiyntast {hiy fraxeels a
i nfusi on (5% pg /k [ mn V|a fenoral ,vein). Typical le t he con'%ounds of the
| nvent i on SROPASETISh APBILRUSR BImRTAGR Cgmpxancbp& spnyles & tadti odmipisiered

syntheti c s\um&am&t 'ch%%@%‘?E&ﬁH@x@&ofangl ng from50 ~tMto 1 nM WO
99/ 50263 -87 2 2 PCT/ US98I 16909 St ruct ur eNameThr onbi n | C50

N~MTrypsin | CS(}\cNelrdmg toC80ther pmbpdiment of this invention there is provided the use of a

S (55 LI G 0BT BAALTELI L ) bkl B
CH3qui nol i m;ehma@mhymopkylbabaénécmbmdlmrdamuden(aﬁmm e 2) The foregoing

bi ol ogi cal test, has,.b d tq establish th t hi t
are useful for POV hEMa PRSPy PG Do Py arcbiie,

venous t hr eabading, todmean@itMnt\hh@fTb.Qﬁl for thé a2 Prbpisilaas berh@dmbotic
enbolism cor ‘i? and cerebral arterial thronbosis, cerebral enbolism
ki dney 5 erffsor eé?ri/ n HMAMIRLr v enbol i sm first or recurrent nyocardi al

infarction, unsgt %Maﬁ} aﬁ@al@@ndeaﬁcgere%feam&ﬁ th@%x@ﬁﬁ%b%stm@t §okBou@ombosis,
at heroscl erosi s.” The conpounds of present Invention can be adm ni stered

al one or i ririesabiliambesis.wpelimosaey @mbﬁbs'r@, heegdtintrdipan tosrebrd edarctien. ude,
for exanpl qﬁst rs dﬁl@&' ﬁgggy'd%heé%f&h%%g'aﬁ atr@l fiRRkLet 1 nhibitory
i nclU a ti-in

agents whic e nonl0 sterol amat ory agents such as
aspirin, ibuproftenydimapr mimthes@mbudi,manmdﬁmetﬂnaaltwn thereox ipcavideanitie use of a

ticlopi dl neserutub rpct)gtgasré { n%P qr alesgl%gnt?'osn %r‘gﬁlter grepax‘atlon of a medicament for
inhibiting serine proteases in a mammal.
According to another embodiment of the invention there is provided a serine
protease inhibitor of the invention when used for inhibiting serine proteases in a mammal.
Typically, the serine protease inhibitor is factor Xa.
Typically the mammal is a human.
Preparation of Compounds of the Invention
The compounds of Formulas 1 to IV can be prepared by any of various methods
known to those skilled in the art of organic chemistry. The following general schemes
represent preferred routes to provide the compounds of this disclosure. The reactions are

typically performed in solvents appropriate to the reagents and substrates employed. It is




efegatran, inogatran, factor Vlila inhibitors, thronbolytic or fibrinolytic
agents such as tissue plasm nogen activator, urokinase or ség§%§§§5nase

and GP Illb-Ila antagonists. 15 The conpounds are thus well 128 Z
fornmul ation for convenient adm nistration to mammals for the prevention and
treatment of such disorders. The foll ow ng exanples further illustrate

typical formul ations provided by the indéation. 2 5 S E P 2002 MD

99/50263 _88, F kon 1 Lngred f_For ml V 200
1 Sodi unr betzaard bR SRRy R . HDOR R MISs 28708 TS dbabe

i ngr edi ent seagtfts Bh& RAcaacdidatonk pashobdtl. th@ asladontp@uh® of radnik ks 1V &dliign t o
a human suffering from for exanple, arterial thronbosis. Formulation 2

| ngr edi ent XAGUBLCESHTE wRRY BY copaihlasviih same gb tbﬁgre@ﬁqlqmpmdétwns descrlbed

mi crocryst ahbj f@ufc%%ngrgre%s&w | SorARhfl Pl Rl AN e hind
confectionery 50 he 1n ents are blended to unif %rnlty and’ pressed
into a tabhémnﬁhﬁnnﬂ§0W@mM$§ mt@ﬁwkdr oral administration to a human for

preventi ng, r . I n 3 I ngredient
Arount Gompound SR EHRRRY st Bl L SR E YRS ' Vagnest um
stearate 10 ng The |ngred|ents are conbined and mlled to afford materi al
suitable for 10 filling hard gelatin capsul es adm ni stered to hunmans
suffering from for exanple, venous thronbosis. WO 99/50263 -89
Formul ati on 4 Amount % wt|wt Conpound of Fornulas |I-1V 1 Polyethyl ene

gl ycol 1000 74.5 Pol yet hyl ene gl ycol 4000 24.5 2 5 S E P 2002

PGT/ U898l Z6709 The ingredients are conbined via nelting and then poured
into nolds containing 2.5 g total weight. Fornulation 5 Ingredient Amount %
wt/w Conpound of Formulas I-1V 0.1% Propellant 11 / 12 98.9% O eic acid 1
5 The ingredients are dispersed in oleic acid with the propellant. The

m xture is added to an aerosol container fitted with a netering device.




2 5 S EP 2002 WD 99/50263 -90 CLAIMS What is clainmed is: 1. A conpound
according to Formula | PCTNS98/ 276709 X3/d'4 ~ A.. DLt . 25 S{E}P‘;Z@Q K
5 or stereoisoners or pharmaceutically acceptable salts, est

prodrugs ther eyhoosphearein: A is selected from CH2, CH C(al kyl pctiodosrer00
selected fromH, alkyl, cycloal kyl, heteroal kyl, cycloal kyl al kyl,

het er oal kyl al kyl, aryl, arylalkyl, heterocycle, heterocycloal kyl, 10 each
optionally substituted with RL and R2; Dis.selected fromH, alkyl,

cycl oal kyl, heteroal kyl, cycl oal kyl al kyI Tt er oai kyl al kyl , _aryl,

aryl al kyl , heterocycle, heterocycl oal kyl sg}ﬁaﬁh optionally substituted with
Rl and  R2; E is absent or selected fromQ S, NH, 15 Fis selected fromN,
NCH2, CH2N, G is absent or serl ected from al kyl v

nore het emat ons, cycl oal kyl, c9c| oal kyl i nterruptet\by one or

heteroatons; J is_qb @-mt or selestefPHrom a @ eroc

optionally subst i d 20-wi : dbsent .or ed from an
al kyl, alkyl inte eg by one nore het€rodgttrs, cycl o#l kyT~a nterrupt ed
by one or nore heteroatoms, cycl etk al kyl wﬂerrupted by one_or nore

het er oat ons, each optionally substituted wwth R 1 and R2; 2% S E P 2002

WD 99/ 50263 PGI/ US98I1 26709 -91L is selected $om H, chl ori ne, fl

brom ne, iodine, OH Qalkyl), am ne, alkyl, fluoroal kyl, am de, 2, SH,
S(On(al kyl), SO03H, S03al kyl, al dehyde, ketone, acid, ester, unrea,
Qal kyl am de, Qal kyl ester, Qal kyl aci d, Nal kyl aci d, al kyl am ne, val kyl am de, 5

all ryl ket one, al kyl acid,
NC(~) al kyl , NC(=O aryl,

al kylaryl, R-, RZ 1
ani de, C(=NH) NHNH ‘
NHC( - - NH) NH2, aIkyINC(--NH)NHZ ( S)N2

al kyl ester, al kylu
O)ﬁlycl osl kyI
RL 1°5f S¢

, Nal kyl am de, Nal
O)erycl oal kyl al kyl, =0)




al kyl (=S)NH2, C(--NH)allcyl, alkylC(--NHalkyl, C(=~3)N-4)~5)~

al kyl C(=NR3) N(R4) ~5)~ R2 is selected fromH, chlorine, fluori ?65 S)EPNQGQZ
i odine, OH, Cal kyl, am ne, alkyl al dehyde, al kyl am de, al kyl es

al kyl ketone, Xpogékesksici d, Cal kyl anude, Gal kyl aci d, Qal kyl est erper/s98/26709
ani neal kyl aci d, am neal kyl am de, am neal kyl ester, NC(-0)al kyl, NC(~)aryl,
NC(=0) cycl oal kyl , NC(=0O) al kyl aryl, al kyl am ne, am de, al dehyde, ester,

ket one, NO2, SH, S(On(Cl_I|Oal ky'1), SO3H, 03a| kyl, CHO, acid, alkyl,

C(=NH) ai kyl, C(--NH NHNH2, 20 al | ryi C[ =NH) C( =NH) NHOH, .
al kyl C( =NH) NHOH, gl =NH) NH2,  ai k'Yl NHO( =NH) NH2 ' O(=S)NH2, al kyl O(=S) NH2,
al kyl C(=NH) al kyl, CL=NR3) N(R4) (RS), al kyl C(--NR3) N(R4) (RS); R3, R4, and RS

are a hydrogen at om 'ﬁtdasmeng Df)mﬁlltabim' suystinltGd onthomitlmbcnzﬁddt}dmim phengd | y

i nterrupted byah ato n Sar onded tg form

Rt W (o) o acein g 1o s v Pmy e e o1 s lyeial nd it
position on the mﬁéméeﬂbasermmasﬁwmysuhﬁxb,ldtuleedteetaﬁpm:b& tsﬁaﬂastwmﬂmel kyl
group having 1 to_4 carbon atons, %Wml)- di rect baond, -0, N(R6)-

or -S(Or- Swher efffordsthed E)-2-(Areyan 34Awitropheny))nsop-3 ’CB?ICZC‘ wo 99-s50-~3
-92n is selected fromO, 1, 2; X1is Cor NN X2 is Cor N X3is Cor N 5
X4 is Cor N, ans - 3= represents an optional additional bond. 2. A conpound
according to C a WPJI.) according to Formula Il 2 5 S E P 2002

PGI/ 133981 26709 L ~/ Reduction ofth@nlitro ditialkent fnictionglit§ Sesriddyahe
pharmaceutical ly acceptable salts, esters, am des,_or 10 prodrugs thereof

wherein B, G J,hydrogenagioniof the material in the presenrenf polladium on carbep
according to FOfH}Hr pt%& ere. Rflowin Mére%tfanéo?dc @Eaﬁeﬁ Z’ 4,s or

pharmaceutical ly acc sa ts, esters prodrug er eof ,
wherei n X,10Y, R-suchgs 24hgurs, resultsen4le foonatingsof the Bt(Bsmh@Ul)ﬂr,Z»ﬁq% CH2) 5,

DO ) o, (PR GRSl s i O b el Ui s cyape, sobstipept mpy
10|~~206§ 10~05H indafiAd 08y AR 814 25bly hibon sl d26gen QriGodiesAuations, it
sel ecte rom

2, 6-di met hyl pi pelSHgEFFRry 18 smplay; agy altemative sybstituent that is subsequsnthy. conyerted ©4- one

(2 car boxy) pi pe Ay GaED fgpdi Nyl ,
203 5-di net hyi pl Eigﬁygil{%%ﬁ ﬂ"%r Oit%e%ﬁ)ﬂgﬁ H’Firllgt/ilél&(] 2-1 m%r%%%:"girc’:'du nyl, i per

i di n-4-ondSyl, mmieymwﬁmnmlma)twplype Bltlehtmas wba(emmqmtanytedmm)o pi per
I di nyl, (4-sul pho é{ﬂ' %ﬂ hyI pyrro
lidi nyI pyn: ol i dﬁ}r%ysﬁﬁ %‘gg{gg‘g% py 'F%g caé %é%"%lﬁgﬁg{% E)pyrrol [
di nyl, 25 SE Poedifts, thiniehaior 60 @Ford the qumolmone is affected by milder procedures

such as the use of Raney nickel as a hydrogenation catalyst. It is also apparent that

the NO7 group may be reduced selectively, with for example, SwWHCI, HyS/NH3

20 or by careful hydrogenation. These anilines may then be cyclized with sulfuric
acid in acetic anhydride at elevated temperature to afford the dihydroquinolinones
according to the procedure of Hino et al., Chem. Pharm. Bull., 1987:2819 and
Hey et al., J. Chem. Soc., 1949:3164.

Step c:

25 Alkylation is typically achieved by treatment with an appropriate
electrophile and by the addition of a base in a dipolar aprotic solvent. Typical
conditions include, for example, use of a bis-electrophilic substrate such as
1,5-dibromopentane in a dipolar aprotic solvent such as DMF or DMSO and
addition of a base, such as sodium hydride. Alternatively, alkylation can be

30 achieved by the addition of a phase transfer reagent such as an alkylammonium

salt, such as benzyltriethylammonium chloride, and employing a base such as




WD 99150263 -94 (3-am no)pyrrolidinyl,

(2, 5-bi s-met hoxynmet hyl ) -pyrrolidinyl, 2-hydnxymethyl - pyrrol [ 25%&3 2[][]2
2- hydr oxynet hyl - 5- net hyl - pyrrolidinyl, 5 diisopropyl an no, am no,
met hyl am no, wormesiess - 4, 5-di hydro-1 Hi m dazol - 2-yl, PCT/US98/26709
2, 5-di net hyl -1H 1-i m dazol yl, 10 noi pholinyl, 2, 6-di met hyl nor phol i nyl ,

pi perazi nyl, 2,6-dinethyl piperazinyl, 1 Hpyrazolyl, 15 tetrahydro-1
Hgyrazolyl, 2,5-dinethyltetrahydro-1H 1-pygazolyl, and

1, 2, 3, 4-tetrahydro- 2- oxo- 3-phenyl -1-quinolinyl; R~ is selected from
(3-am di no) phenysbdiupfmhgmde Reactiomahtes asetippioslly imbrévedibyithoipplieation, of heat,
3-(am nocar bonyld{naﬂgn 3- (et hoxycar bo Benyl ( 3- hydr oxy) phenyl , 25
[ 3- hydr oxyl ani n ?f%FF@PW}S]aI‘bWBrR} 0“{@%3 & no(i ni no) met hyl ] - pheny! ,
(3-am nonet hyl ~henyl , (3-am no)phenyl, (3-nethylam no)phenyl, 30

(3-di met hyl am nayghgnyl, (5-am di no- 2. hydr oxy) phenyl , (

1-am di no) piperid-3-yl, 2 5 S E P 2002 PGI/ US98/ ZGr09 25 S EP 2002 w
99i so~ -95 ( Treatment with an amine, such as cis-2,6-dimethylpiperidine at an elevated

mos 1. 3. chazol -1pfpratire nuth AL Sl BF pered alhaled BLAGRE The e 2 ©
H pyrazol - S-yl , tridy wysdd as %l%mydr&heinaﬁveﬁ' the ﬂmﬂﬁln‘ihyrbé)dddéd ydieorhetric
H pyrazol - 3-yl, (2-am.di no) - 1H-i m dazol - e}Ly(lO(Z am no) -

Hi mi dazol - 4- yl m@%wrm ang)the reaction THEREE I Pdm&wﬁabﬁu@asethanol

H d | - 2-yl d
inl-?r?-y?a?G amyno pyri h&%{q&? gﬁfmo%%ﬁ&?’ aé%?fggﬁs%g ﬁyrl gﬂ) pyr|
, (2-am di no) pyr mtntrahbe;llbym( ﬂidalmmbﬂha)m;uchmsdqm;lé patassiom mdromide. dnidi n- 4- yI
(- am o ngdoyT1 gl AIOLPLLIAY Bl vk G kO UL ™2 V! 251

6- ar ni no) pyr azi rt

l,3,5-triazin-2- %{nc&lfyﬂ&ih%)’clo%@d i #gdaleddudd, . (3-am dino)-1,2,4-triazin-5
-yl,(3-amno)-1, 2, 4-triazin-5-yl 30(3 am di no)benzyl (3-am no)benzyl (3-am

nonet hyl ) benzyl , ( 1-am di no) pi peri d-3-yl net hyl , PCT/ U898I 26709 25SEP
2002 WO 99l 5026$te;96( 1- am di no) pyrrolid-3-yl net hyl,

5- di t hi en- 2- t h 2-ylet.hyl . .

(5- ani di noj oxazol - 2 yHaRYEIyn Sighs sl ie yRrhparbiinass etieted p llowing
(S-am dino)im dame hnﬂteycb REHchWhth h&&oawaﬂinmhﬁuéthﬂonat%umaﬁﬂi&sme Typically
(6-am no) pyridin-2-ylmethyl, (2- amdlno)gilrlmdln4 yl met hy 10

(2-ami no) pyri mi devsiroxylamine hydrochlgnidedsaddes toythe nitile @%Wh%ﬁme at room
(4-am no) pyri m =2 ?Papnp
(6-am no) pyr azi gﬂe@p%]- okl Ane fs‘g‘@% ﬂ%{:@g exy dt%gﬂé%?ﬁ%cgyaglpgﬁ&lw ,
3- ami nocycl ohexy¢anluma§e| qr dﬁsapmplylmhygaohmahy lrcnstxdnyis ustallymomoyed ypdRLEl |, 20
3-am di nocycl opent o) I . Vi and.
3-am di nocycl ope%t&é}%%%n% 3@?"}5{% C edt}*ernéﬁl%an%fret)gcﬁyy SH, SMe,
CF3, CH3, 30 CO2témpléereMethiire24 HoG8paiodd CN, WO 99/ 50263 -97 C(=NH) NH2,
C(=NH) NHOH,  C(=NH) NHNH2,  C(=0) NH2,

20 Step f:

The amidoxime is activated by the addition of acetic anhydride of

"'I

trifluoroacetic anhydride intermediate in a solvent such as acetic acid or
trifluoroacetic acid to afford the O-acylated, which may be isolated or
alternatively used directly in the subsequent reduction step. This step and the
25 subsequent reduction may be combined, i.e., the reduction with Pd/C is performed
in acetic anhydride/acetic acid, or trifluoroacetic anhydride/trifluoroacetic acid.
Alternatively, treatment of the nitrile with hydrogen chloride in an
alcoholic solvent affords the corresponding iminoether hydrochloride. These

intermediates are then treated with a source of ammonia, for example, ammonia in




5 CH20H, CH2NH2, NO2, OH, Owe, 10 OCH2Ph, OCH2C02H, O CH2)2C02H, .
Q( CH2) 3C02H, NHCH2C02H, 15 NH(CH2)2C2H, . NH(CH2) 3C2H, OCH2 OgEﬁ?fﬂZl
F+tetrazo| 5-yl), ~2~ 20 NHButyl, NMe2, NHPh) NHCH2Ph, NHC(=0O¢Ma,

IC(=0O) c- Hexyl g?;g‘ 9) CH2c- Hexyl NHC( =0 Ph, NHC(-0) CH2Ph, NH$%Ef AR 6760 O
SEP 2002 PCT/ %9 6709 WD 99150263 - 98 NHS( =O) 2c- Hexyl ,
NHS( - 0) 2CH~, c- Hexyl , NHS(=0) 2Ph, and NHS(=0 2CH-Ph. 5 4. A conpound
according to Formula IV 2 5 S E P 2002 PG'f] US98l Z6709 R~ R8B ~ ~ IV NOI X
Y or stereoi soners or pharmaceutically accéptable salts, esters, am nes, or
prodrugs ther eof metf¥A6E oPartmoNiuntchlorie, oﬂﬁﬂmonmnﬁcetafés afDiHe QS furetsishirred
sel ected from (CH2 5 10 (CH2) 4, (CH2 C»NHCHZCHZ CH2 CHZNHC( ~) CH2,
(CH2) zNH( CH2) 2, WW,Q@&T@Q ine.CgH4CH2, C6H 10~ 20 CH2C6H

%JquGiCHJ-léql%z-lZ C\S(ngs gﬁ% tfbré%gl%@l rré'{lﬁ&f%pl peridi nyr%pl ;gl(laer? ona 5

2, 2,6, 6-tetranet byhd {3ippesentd isoutlinedamBchefr® 2 ar boxy) pi peri di nyl ,
(3-carboxy)piperidiny|, (4- car boxy) pi peri di nyl, 3,5-dinethy|piperidiny|, 10
(4- hydroxy) pi peridinyl, (2-imno)piperidinyl, piperidin-4-one-yl,

(2-di met hyl am nonet hyl ) - pi peri di nyl, (4-di nmethyl am no)-piperidinyl, 15

(4- sul phonyl oxy) - pi peri di nyl, (2-phenyl)piperidinyl,

2, 5-di met hyl pyrrolidinyl, pyrrolidinyl, (2-carboxy)pyrrolidinyl, 20
(3-N-acetyl -N-net hyl )pyrrolidinyl, (3-am no)pyrrolidinyl,

(2, 5-bi s-nmet hoxynet hyl ) -pyrrolidinyl, 2-hydroxymnethyl-pyrrolidinyl,

2- hydr oxynet hyl - 5-met hyl - pyrrolidinyl, 25 diisopropylam no, diethylam no,
met hyl am no, 1-nethyl-4,5-di hydro-1 Him dazol-2-yl, 2,5-dinethyl -

H 1-im dazolyl, 30 norpholinyl, 2,Cdinethylnorpholinyl, piperazinyl, 2 5 S
E P 2002 PCT/1JS98/26' 109 |




2 5 S E P 2002 WO 99/50263 -100 2, 6-di net hyl pi per azi nyI 1 Hp yé
tetrahydro-1 H pyrazolyl, and 2,5-dinethyltetrahydro-1 H-l pzrgzélﬁﬁ UﬂZ%
i s select ed négg)#zg? am di no) phenyl , (3-hydroxy) phenyl

[ 3- hydroxyl a no) net hyl ] - phenyl , PCT/US98/26709

[ 3- hydrazi no(i m no) met hyl ] - phenyl, (3-am nonet hyl ) phenyl, 10( 3- am no) phenyl, (
3- net hyl am no) phenyl (3 di net hyl am no) phenyl (5-am di no- 2- hydr oxy) phenyl , (
1- am di no) pi perid-3 , 1 S( -5

1- am di no) pyrrolid- 3 yI (5-am di no)th| (5 am di no) f.uran-2-yl, (5-am d
i no)-1, 3-oxazol - 2-yl, {2-am di nor 1, 3- o , 201

H-pyrazol 5-vyl, tetrahydro 1H pyrazol 3- yI

1-am di no)tetr -1H-p |Br3 yI 2- a no) 1 O

H i m dazol - 4- yI , 25CeMarai o CO,Me
H i m dazol - 2-yI , (5Han{’no) N

H i m dazol - 2-yl, pYndi n-3-y1, (4 am no) pyr|d| n-3-yl, (4-di ne hyloam' no) pyri di n-

3-yl, 30(6-am no)pyrldln 2-yl, (6-am di no) pyridin-2-yl, (2-am no)pyridin-4-yl,

PCTNS98/ z6709 WD 99/ S0263 - 101

(2-am di no) pyridin-4-yl, (2-am di no~yrimd-4-yl,(2-am®o)pyrimdin-4-yl, (4-a

m di no) pyrimd-2-yl, S(4-am no) pyri m di n-2-yl, (6-am di no) gyrazi n-2-yl, (6-am

no) pyrazi n-2-yl, (4-amdino)-1,3,5-triazin-2-yl, (4-am no)?If, 3,5

triazin-2-yl,10(3-am dino)-1,2,4-triazin-5-yl,(3-amno)-% 2, 4-triazin-5-yl,

(3-am di no) benzyl , (3-am benryl, (3- am et hyl ) benzyl , 1

am di no) pi perid- 3- . N N

1-am di no) pyrroli thy?N, (5- di o)thlcé’ﬂmz- t hyl ,(5-%9??‘& no) f ur an-

2-yl met hyl , (5- ani di nojox%zol - 2- yl met Ayl ©20( 2- ami di n(c)n)rrr%"m 8azol -5-yl met hyl , (5
I

‘-am di no) i m dazol - 2- nethyl (6-am ¢ no) pyridin-2-y t hyl , (6-arni no) pyri di
n-2-yl nmet hyl , (2- am noL_¥L|n1d|n- =yl met hyF. 25(; ¥ No) pyri m di n-4-yl met hy
|, (4-am di no) py, ¥Ydi n- 2- ylnetgih\ 4-am no) pyri -2-yl met hyl , (6-am di no)
pyrazi n- 2-yl metlqyll, (6- am no~yraziln- 2-yl met hyl , 3p3-jam nocycl ohexyl ,
3-am di nocycl ohexyl’, 3-am nocycl'ohexyl net hyl, 3-&a&m™di nocycl ohexyl met hyl, 2
5 S E P 2002 PGTN898126709 WO 991 50263 - 102 3-ami nocycl opentyl,

-a

3-am di nocycl opentyl ,| 8-am nocycl opentyl net hyl, and

3-am di nocycl opentyl methyl; and 5 Rg is selected fromH, d, F, SH Swe, 10

CF3, CH3, CO02H, CI)ZNE 15 C(--NH) NH2 C(=NH) ' C( =NH) NHNH2,

C(=0O) NH2, CH24H, 2} S b!:HZOOZH O(CH2)2002H

Q( CH2) 3C02H, NHCH *”‘ Hi M2 3002 , 25 S E P 2002

PCT/ US98/ 26709 Jj/ 50263 -103 OCHZCHZOH 2( 1 Htetrazol-5-yl), NH2,
H

NHButyl, 5 NVe2, N NHCH2Ph, NHC(=0) Me, NAC(=0) c- Hexyl, 10

NHC( =O) CH2c- Hexy C(=0) Ph, NHC( =0 CH NHS(=0) 2Me, NHS(=0) 2c- Hexyl, 1
S NHS(=0 2CHZC- NHS( O)2Ph and =0) 2CH2Ph. 5. A conpound
according to d where X is (CH2)5. S E P 2002 PCT/ US98/ 26709 6. A
conmpound according to Claim4 where Y is 2,6-dinethyl pi peridinyl.




20 7. A conpound according to Caim4 where R~ is 2- hydrom, %Erpm .
phenol . 8. A conpound according to Caim4 wherein Rg is 5 C nd
according to Claim4 where X is (CH2)5, Y is 2,6dinethylpiperidinyl and Rg
is H 2 5 vG99s026002 WO 99/ 50263 PCT/ US98/ 26" 109 - 104 10. A po1vpsesnsi09
according to Claim4 where Xis (CH2)5, Y is 2,5 dinethyl pyrrolidinyl and
Rgis H 11. A corrpound V\/ni chis: 3-( 1-5-[(2R, 6S~-2,6-D nethyltetrahydro-1
(21~-pyridinyl]pentyl - -52.

0xo0- 1, 2- di hydr o- 3- qui noI | nyI ) benzenecar boxi ‘i dani de;

1-5- [(2R 65- 2, 68tepmet hyl t et rahydro-1 (2f1 )-pyridi nyI]pentyl-3 (3
hydroxyphenyl) 2( 1 U|no

S DCOR 65 b, 6. i EreRHAnE OF -ty toquipin- 2noRs Pithe igns base, such as

oxo- 1, 2- di hydr Oﬂﬁhpéﬂdrt@drérﬂéth mi)&ehuﬁeoaﬁ&a@zﬁ&%ﬁaxaagémmm éu)lauén&e
1-5- [(2R bS )-2,6-Dinethylte rahydro- (2H) - pyridinyl ] pentyl -

oxo- 1, 2-di hydroamiﬂ}mhdﬂltlmoﬁﬂheﬁMQM w(w&ﬁqn@d eziesal., Synthests

3-[3(Am onet h 2R 65 thyl t et
(2H) - pyri di nyl ] ééear?? {h%?% Alier%%v%f}' ﬁ{?’ﬁ%ﬁ%‘ 36 bromn%ydr\équmofl Eyo%e is avallable
3- (3- Am nopheny fbm13- Srob(ozﬁnﬁﬁne viaGtsN-oRide\ct @ ding Wy therdcetidteof Leclerc
pyridinyl] pentylgﬁ( 11~ noI | none 1-5-[ (2R 65~-2,6-Di methyl tetrahydro- 1
2H) - pyridinyl]f t'}l -Sd 1 24257 ‘no) phenyl ] - 2( | ~- qui nol i none;
3- (D net hyl am no)phenyl] 1 5- [(2R 65'-2,6 dinethyltetrahydro-1
2F~-pyri di nyl ] -2( 11~-qui nol i none; 20 3-(
(2R, 6S}- 2, °B| thyI tetrahydro-1 (2,1 ~-pyridinyl]pentyl-

X , 2-di hydro 3-qu ladid eré |

(2R 6,5 )-2, 6- Dlhghyltetrahydr% (21 ~- gHH el ?ﬁﬂﬁgﬁ%c&dm’h
(

didhy dr oa83ﬂncﬁhokymyb¢wgphw1mmm¢@@ﬂr0pwyﬂ stmwa;df&ﬁwrﬂldam de; 3-(

i nyar o SaIIRSER S SEsTrbr s R S ondR A e rypicall,

2
X 2-
2
2
2R, 6S~- 2, pallidiweh () té@élﬁﬁhipﬁérf)dﬂhdsﬁﬂme iyadded tya miaie)of thk halide and
2-
2
2-
2

,(
X . 2-di hydro 3-quinolin -2 t hi ophenecar boxi )

(2R 6S ~- 225! &mwr Btasoh %&Q@marwmrap F %m@PE@" and mixture

, 2-di hydr o4 I o6 a&ox|

(2R 6, S~- 2, %m%prre“mti#q%ea}’?gth]ygr%%% (2F| %rg%yrl PR pgﬁ?g’mcﬁdm's

oxo- 1, 2- dl|5h dr oasalcgnusw thay describeal byx Rinmdreetl.c Syr bzl i 06@; An aRerbativeE P
2002 WO 99/ 50263 - 105 PCTNS98| 26709

108 1 (2R 65— PEOckMs EPIOSARE &) AR Balide preangoneiaficn s s osp dsseribed by

Leclerc et al., J. Med. Chem., 1986:2427.
Alternatively, according to the procedure of Meng et al., J. Het. Chem.,

(
3-
(
1-
0
1-
0
1-
0
1-
0
1-
0X
1-

[
F_
5-[
o-1
5-[
o-1
5-[
X0o-1
5-[
o-1
5-[
o-1
S [
o-1

1991:1481, the vinyl halide may be irradiated with a mercury lamp in a quartz
20 vessel in the presence of, for example, thiophene to afford the 3-(2-thienyl). Use

of benzene as a solvent would afford the 3-phenyl adduct. i

Step c:
Alkylation is typically achieved by treatment with an appropriate

electrophile and by the addition of a base in a dipolar aprotic solvent. Typical

25 conditions include, for example, use of a bis-electrophilic substrate such as
1,5-dibromopentane in a dipolar aprotic solvent such as DMF or DMSO and
addition of a base, such as sodium hydride. Alternatively, alkylation can be
achieved by the addition of a phase transfer reagent such as an alkylammonium
salt, such as benzyltriethylammonium chloride, and employing a base such as

30 sodium ethoxide. Reaction rates are typically improved by the application of heat

and hence reactions are run at from 0°C to 70°C.




0x0- 1, 2-di hydro-3-qui nolinyl)-1, 3- oxazol e- 2- car boxi m dam de;

1-5- [(2R 6, S~- 2, 6-Di rrethyltetrahydro 1 (2~-pyridi nyI]pentyI?;ﬁEg) Zgog
pyrazol - 3-yl) - 2(I h~- qui nol i none; 1-5-[(2R, 6, S)-2, 6-Di net hyl d

{2f ~- pyri di nNWIO[9980263| - 3 t et r ahydr o- 1H pyrazol - 3-yl - 2(1 | ~- qui NBCTRISPBE67®- (
|-S-[(2R 65 )-2,6-Di nethyltetrahydro-1 (2l ~-pyridinyl]pentyl -

oxo0- 1, 2-di hydr o- 3- qui nol i nyl } - 1- pyrazol i di necar boxi m dam de; 5-(

1-5-[ (2R 6S')-2, 6-Di net hyl tetrahydro-1 (2k=-pyridinyl]pentyl-2 10

0x0- 1, 2-di hydr o- 3-qui nol i nyl ~ H i m dazol e-2- car boxi m dam de; 3-(2-Am no-1H
|mdazol 5-yl) StepSk:[ (2R, 6S' ) 2,6 di rrethyltetrahydro 1

(2h~- pyrldlnyl]pent |1~ U|noI|no
L-5-[ (2R 652 ﬁl&‘@ °‘Sp§nﬁ*hwﬁwmmn ¢ 2} an elevated
oxo-1, 2-di hydr@aapawa% myéﬂooékhmumé@k cRedRallS ¥t dife. The
3- (5- Am no- 1H i m dazol - 2byl ~| - -[( R, 65’ )&2 6 di met hylﬂgﬁiah‘;dro-amme
(21~- pyri di nyI Imayrhepised§s splvent, qualm:mnglu'ethe amine may be added in stoichiometric
1-5-[ (2R ES') net hyl.t e | 1 pent (3
pyri di nyl5)6 2 fFBpoEJ hmg %%c?iox%ﬂmjer fhixeaR sgfvethLa)Qsédman%L

3- (6- Am no- 3- py&éetdmﬂﬂe )orlolﬁcr{e( BRifaations Wheﬁ?tﬂé mﬁﬂbyils velatikrthdh theA@ackion

(2f ~-pyridinyl ] penty | I ~- qui nol i none
3-[ 6- { Di met hy| ZHKRES Béﬂffﬁ’ltm‘%lmﬁ'%n gO“[C(thSQ@)mgsealgql WPenyl t et rahydro-1
(21 ~-pyridinyl]pentyl-2( |1~-quinolinone;

3-(6-Am no-2-pyridinyl)-1-5-[ (2R, 6Sr2, 6-di nethyl tetrahydro 1
(2F~- pyri di nyl ]Sé@ﬂ -2( 1~-quinolinone; 25 6-(

| - 5- [ (2R 6S)-2, 6- Ddﬁ%{h 1#9‘3?{ &R 5&1&%‘&6&)%&% Qéﬁkéf&ﬁ%ha:%on of

0xo0-1, 2-di hydro 3-qui no - 2- pyridi necar boxi m dam
13- (2- Am Hb- 4- pyanimoniyth hydroide (@ Rs@iftierdyfdhelestartin pisolyentasngidaTHF. The

21~-pyri di nyl tyl - |
1251 DoR 6 o) rBsclod it sirrbtl A foart e erifure Sor sexoral iqurs, ar gltermatixlyy, o |
2 di hydr o- 3- qHeRtel iy Scated tibe, AQ\ dneﬁnaxwwpaweddmodﬁle tfhnéfonnauon involves
1- 5-[ (2R, 6S)-2, 6-Di rreth‘yltetrahydro 1 (2F~-pyridinyl]pentyl -

oxo- 1, 2- di hydr GoBvegsipm ef thagstertothe memq»émmd;@&mlﬁmﬁw@haqumsggﬂmas -
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11~- qui nb i nonepr anb&dﬂzmmﬁy-@mﬁmammlawlmhmh@s ﬂnethylene

(2f ~- pyri di nyl ]

0xo0-1, 2-di hydro C?';rt%l ﬁml}yng}e)acgl %W%’%F’ﬁ%gﬁ?t% %%S‘?ﬂ“&&m’“"ma’ which
3- (4- Am no- 2- pyreadiiydiffoyds)the amfde] ( 2R, 6S~- 2, 6-di net hyl tetrahydro 1

(21 ~-pyridinyl]pentyl-2(IIlrquinolinone; 6-(

1-5-[ (2R, 6,5")-2,6-Di nethyl tetrahydro- 1 (2~-pyridinyl]pentyl-2 oxo- |
, 2- di hydr o- 3- qBtepf:i nyl ) - 2- pyrazi necar boxi m dam de;

Addition of trichloroacetyl chloride and triethylamine to a solution of the
20 amide in methylene chloride at 0°C and then stirring with warming to room

temperature over | hour readily affords the nitrile.

Steps g and h:
Conversion of the nitrile to the corresponding amidine is achieved
according to the procedure in Scheme 1.
25 An alternative procedure to afford the required quinolinones proceeds
according to the procedure of Chupp et al., J. Het. Chem., 1979:65-71, and

outlined in Scheme 3.




Am no- 2- pyra2|nyl) 1-5-[ (2R 6S~-2, 6-di nethyitetrahydro 10 1
-pyridinyl] pentyl -2( If~-qU|noI|none
1-5-[(2R 6, S )-2, 6-Di methyl tet rahydro-1 (2F1)-pyridinyl ] 2 SEP 8992 |
di hydro-3-quinoiinyl}- I ,3,5-triazine-2-carboxi m dam de;
A- Alti n0- 1y darshgesazi n- 2-yl ) - 1-5-[ (28, 6S')- 2, 6 di met hyl t et r Y HIEH2670?

4-
, 2-

3-(6-

(2
3
(21~-pyridinyl ] pentyl-2( 111)-quinolinone; 15 5-(

1 [ (2R, 6S ~-2, 6-Di net hyl t et rahydro-1 (2f~-pyridi nyl]pentyl -

0x0- 1, 2-di hydro-3-quinolinyl)-1,2,4-tri azkfe- 3- car boxi m dam de;
3-(3-Amno-1,2,4-triazin-5-yl)-1-5-[ (2R 6-2,6 dinethyltetrahydro- 1
(2hn- pyri di nyl ] pentyl -2( 11~-qui nol i nonSche®e3(

1-5-[ (2R 6S ~- 2, 6-Di net hyl tetrahydro- 1 (21 ~-pyridigayl]pentyl-2 20
0xo0- 1, 2- di hydr o- 3- qui nol i nyl ) net hyl ] benzenecagbdXy'm dam de;

3-(3- Anlnobenzyl) I -5-[(2R 6S }-2, 6-di net hyl
pyridinyl]pentyl-2( 1H)-quinoli none;

3-[3- (Anlnonethyl)benzyl] %15 [ (2R, 6, S~- 2, 66di pE
(211) - pyri di nyl ] pentyl - qU|noI|none 25 3 [ (
1 .

-5-1(28,6S?-2,6-D ne etrahydrb-
oxo- 1, 2-di hydr o- 3- qui yl) thyl]tetr dr o

pyridinecarboxinidanide; 3-1( I-5-[(2R 6
(21~-pyridinyl ] pentyl -

0xo0- 1, 2- di hydr o- 3- qU|noI|nyI) thyl]-1-pyrrolidi
1-5- [(2R 6S')-2, 6-Di net hyl t et ahydro 1 (2f ~-pyrigdi - 20X0-

(
1~
(
(
1
5
0
(
h
5-
0-
( ahydro-1 (21~
;

[

1

1-5-[(2R,65-2,6-D nethyltetrahydro- 1 (2~-pyridinyl]peng
0x0- 1, 2- di hydr o- 3- qui nol i nyl ) met hyl ] - 2- f ur ancar boxi m dam de; 25SEP
2002 WD 99/50263 PGINS98I 26?09 -107 2-[( Lc
1-S- [ (2R, 6S )-2,6-Di nethyltetrahydro- 1 (2l ~-pyridinyl]pentyl-2 oxo-

1, 2- di hydr o- 3- qui nol i nyl ) met ¥y -oxazole-5-car§oxinidanide; Br
S[(1-S[(2R 6,5")-2, 6-Di net hyl ridinyl]pentyl -
oxo0- 1, 2-di hydr o- 3- qui nol i nyl ) p# i i
1-S- [ (2R, 6S ) -2, 6- Dlrrethyltet
(2|~-pyr|d|nyl]penty A

{2FI)-pyridinyI]pentyI-2 N© "0
oxo-1,2-qihydro-3;qpinol

1-S- [ (2R, 6S ~-2, 6- D net hyl t et rahydr o- entyl -2 oxo-
1, 2- di hydr o- 3- qui Oyl ) met hyl ] - 2-p N de;

3-[(2- Ami no- 4- pyrli m di nyl rne?hyl ]-14S-[ (2R 6S~- 2, 6 dijpet lyl tetrahydro-1
(21~-pyridinyl]pen ( 11~-quinoli
2-[(1-S [ (2R 6S}-2, 6-D net hyl t et rahydr o- 1 (2f ~- pyri di nyl ] pentyl -

oxo-1, 2-di hydr o- 3- qU|aoI|nyI)nethyI] 4- pyrlnldlnecarbOX|n1dan1de
3-[(4-Am no-2-pyrimdinyl)nmethyl]-1-S-[ (2R 6S)-2,6 dinmethyltetrahydro- 1
(2, F~-pyridinyl]pentyl-2( 1 hn-quinolinone;




6-[( 1-S-[(2R 6S)-2,6-D nethyl tetrahydro-1 (2Fl)-pyridinyl]pentyl-2 20 _oxo0-
1, 2-di hydr o- 3- qui nol i nyl hnet hyl ] - 2- pyrazi necar boxi m dam de; g P 2002
3-[(6-Am no- 2-pyrazinyl )nethyl]-1-S-[ (2R, 6S )-2,6 dinethyltetrahydro- 1
(2F~- pyri di n\MQ 9940263 - 2( 11~- qui nol i none; PCT/US98/26709

3- (3- Am nocycl ohexyl ~l - S-[ (2R, 6S}- 2, 6-di net hyl tetrahydro 1

(21 ~pyridinyl]pentyl-2( 11~-quinolinone; 25 3-(

1-S:[ (2R 6S') -2, 6-Di net hyl tetrahydro-1 (25=-pyri di nyI]pentyI

0xo0- 1, 2- di hydr o- 3- qui nol i nyl kycl ohexanecar boxi m dam de;

3-[(3- Ami nocycl ohexyl ) met hyl]-1-S-[ (2R, 6S ) 2 6 di rrethyltetrahydro 1

(21 ~-pyridinyl pprat yl - 2( 1H) - qU| nol i none; 3-

1-S-[ (2R, 65-2, 6-Di etra dro r|d|n -2 30

oxo- 1 5 hydr 0- 3 UBRBRIIRG 1S GOBTSS e;‘m'%rl@%ys Srsaiul Wi o Amgibprite

3- (13- Ami nocycl aReddeivh thidride M@d%l@nﬁsﬁch%s ﬁre&iym{e*&mofrﬁ&r ahydro 1

(21 ~- pyridi nyl ] pentyl-2( 11 ~-qui nolinone; S E P 2002 WD 99/50?b3

PCT/ US981 26709 - 1083- ( 1-5-[ (2R 65)-2,6-Di mat hyltetrahydro 1

(2f ~- pyri di nyl ]gg?rg yl-
0xo0- 1, 2- di hydr o- 3- qui noI i nyl ) cycl opent anecar boxi m dam de,

3-[ (3- Andnocycl openﬂ‘yﬂaﬂnmtlﬁf &qulsﬁ[wmwésnwzreagmumcmedtfmmwamdl

(21 ~- pyridi nyl

12571 (2R e o PREBMY] flipride indteehdeibiiaeslrbras i luripg fhe gopropriate
oxo-1,2-dihydrquﬁmummnmllnyl)nethyl]cyclopentanecarbOX|nldanlde 3-(
1-4-[ (2R, 6S" )-2,6-D net hyl tetrahydro-1 (21~-pyridinyl]butyl -

0XO0- 1 2- di hydr o- 3- qui nol i nyl ) benzenecar boxi m dam de; 3-( 1-6-[(28, 6S")

2, 6-Di met hyl t eStepfyydr o- 1 (2hn- pyri di nyl ] hexyl -2 14 oxo-

1, 2-d| hydr o- 3- qui no ben enecar boxi m €4 e

2-[3-3-[ Anino(im nohJﬁ#'H ‘?e’osk‘ﬁh i ?‘%%‘Qfmeﬂﬁ'm‘?ﬁﬂd}n%t an elevated
2[(2R,)26 | %;ob@' i th t o de:
3-[3-3- ??m no(| m no dr%t%s‘f f@ en ﬁﬁoﬁésotﬁggﬁbe?@ﬁ ?]lli} ﬂﬂ%ﬁ?ﬁ.mﬁﬁme

[ (2R, 65) - 2, 6- Dmmaythbeyisedas solwerit, @ralt(rﬁﬂ)vebythechmmé nayg bl wddedap atoshicabestrid 5
3-1- 2(2[(28 6S?- thyltetra

pyridi nyl] et hy PSR ﬁtbcﬁnélaﬂ%ﬁ]% QXC(%?B ’Tx@( ﬂ%#)mg sbivent such as ethanol,

qui nol i nyl benz asaowritrile st tohebas aitudidns where the amine is volatile, then the reaction
1-(2-2-[ (2R, 6S~-2, 6- Di net hyl t et r ahydr o-

pyridinyl] et hoi‘}‘éfq‘ﬁ/‘s)hﬁgg‘émlfalb’ @P‘H}ﬁergg@,lféﬁc in a sealed tube.

gui nol i nyl ] benzenecar boxi m dam de; 3-(
1-4-[ (2R 6S~-2, 6- D methyl tetrahydro-1 (21 ~-pyridinyl ] phenyi -
oxo- 1, 2- i hydr & djui nol i nyl ) benzenecar boxi ni dami de; ~ 3-(

1-4-[ (2R, 6S~-2, 6- Di Mtk ltb%ﬂgygédﬂvéﬂédagglgﬁ]wgegﬁ&@wy by, for®8iple,

1, 2- di hydr o- 3- qui noi i nyl”) benzenecar boxi m
1- (4-[ (2R, 657- ZrestnBintrwith\coppsrcyimide in-alsofvent-such as DMF. Typically, the reaction

{gﬁr Ing: :’]%H ]rrggnh?en*\gm hg%qjgl SN Rindd at this temperature for several hours,

typically 12, to afford the required product. Alternatively, the bromide, or iodide,

20 or triflate is converted to the nitrile by treatment with a transition metal, such as
palladium tetrakis triphenylphosphine and zinc cyanide. The mixture is then
warmed in a solvent such as DMF, typically to a temperature of 80°C for several

hours or until the reaction is judged complete by, for example, TLC.

Step e:

25 The nitrile can be converted to the amidine by a number of procedures.
Two useful procedures include: conversion of the nitrile to the hydroxyamidine
which is achieved by allowing the nitrile to react with hydroxylamine in methanol

at room temperature. Typically, hydroxylamine hydrochloride is added to the
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gui nol i nyl ) benzenecar boxi m dam de; 3-]

1- (4-[ (2R, 65}w@.99s8%et hyl t etrahydro-1 (2f~ PCT/US98/26709
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1-(4-[{2R, 6S)-2,6-D nethyl tetrahydro- 1 (g
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qui nol i nyl ] benz sitdlcaohtatiing sishsirate at rgo(n temperature, and the reaction is ‘initiated by the

éyfl EZII( ﬁs | ]6 (?; c |2 Og%cﬂ.l&? Bgﬁ%s% gﬁ&r{xa@f)g{ags@ﬁ %&éonate or diisopropylethylamine. The

qui nol i nyl )benzemmm:hemambdaedudaj dlﬁecily ko the amidine, but is typically activated by
-(3-[(2R, 69) -2, Ihyltetra do-l 21~ . .

pyridinyl ]cycl a f%‘é‘fm ¢ aphydride to afford the

qui nol i nyls] benzey t 0-8to On&rfned te, which be isolated

1- (3-[ (2R 65— 2, 6- rrg%z?)lr/ltetrahygert%i-ll (5¢iate, which may be isolated or
pyridinyl ] met hylahgmammMgddrdired%omthswsmémae@cnon step. The reduction with
qui nol i nyl ] benz ar bo ng ??5 267%

1-(E)-5-[ (2R, 6S~ g&c HSF"EG 1745t g acfé‘i“‘ fr‘gbé‘f%?"‘]cetic pent eayl - 2- oxo-
1, 2-di hydro 3- qujmyzjﬂdewmb&a;@ﬁegaabom m dam de; | 5 3-[2-Oxo-

1- (5- pi peridi nopenty - di h%gro 3 qui noI i nyl ] benzenecar boxi m dam de;
3-2-Oxo- 1-[5-(2, 2, aﬁétmwah‘e pitilesaay b repsedoakith anhydrops HGlin g,

3-qui nol ifyl ben QM# s Yfethanol to afford th ther hydrochloride. Thi
1. 8- [3-3 [CAni nodoreit Uiy "@}‘?ﬂhen agol to aftprd e imipg ether hydrochloride. This
qui nol i nyl ] pent yntcqu:q:e:s thememti\;mlya sanregofchmmonia to afford the expected

1-5-[13-3-[ Am no( o+ne I - (0]

qui nol i nyl ] pent yT™- f) -{}'@t’ F%}R %L‘f(‘% IC 13%1Pé625nmoma in methanol or

1- 5- [ 3- 3- [ Ami no(anithottinrieiceuie]ant amplonimodtdoddd, 21 ~

qui nol i nyl ] pentyl - 4- p| eri di necar boxy|ic aci

3-1-[ 5- (3, 5- Di et hyl piepeme 4 |rm?$éﬁ@9|4‘°f2%‘5@d’fﬂc urs; fAy preparing the requisite
qui nol i nyj benzengaabiis JFFARLES: lt 1s partlcularly useful for introducing heterocyclic
3-1-[5-(4- Hydrox plperldl n&)penty -0oxo- "I ,2-di hydro-3

qui nol i nyl benze aki de;

3-1-[5-(2-1 m nopi peri d| no) pentyl ] -2-oxo-1, 2-di hydro-3 30

qgui nol i nyl benzenecar boxi m dam de; 3-2- Oxo-

1-[ 5- (4- oxopi peridi no)pentyl]-1, 2-di hydro-3

qui nol i nyl benzenecar boxi m dam de;




2 5 S E P 2002 WO 99/ 50263 PCT/ US98126709 -1103-]
1-(S-2-[ (D nmet hyl am no) net hyl ] pi peri di nopentyl)-2-o0xo0-1, 2
di hydr o- 3- qui nol i nyl ] benzenecar boxi m dam de; 3-( | 25 SEP 2002
-5-[4- (D met hyhydomkgaqsi Per i di no] pentyl - 2- oxo- 1, 2- di hydro-3 PCT/US98/26709
qui nol i nyl ) benzenecar boxi m dam de;
1-S-[3-3-[ Am no(i m no~net hyl ] phenyl - 2- oxo-1 (2F1)
qgui nol i nyl ] pentyl - 4- pi peri di nesul foni c aci q57_
3-2- Ox0- 1-[ S- (2- phenyl pi peri di no) pentyl ]~ 172-di hydro-3
qgui nol i nyl benzenecar boxi m dam de; Scheme 4
3-1-[S-(2,S Dinethyl-1-pyrrolidinyl)pentyl]-2-o0xo0-1, 2-di hydro-3 10
qgui nol i nyl benzenecar boxi m dam de; 3-2-0xo0-1-[S-(
' BRECar bpripdativd® oy
CLL,

1- pyrrolidinyl)pen Y, 2. di 3 qui nphiay b

1- S-[3-3-[ Ami no(i F‘;TI'T A Fe <

qui nol i nyl ] pentyl - 2- pyHroli di neca¥boxylic acif; A5 N-(
1-S-[ 3-3-[ Ami no(i m no) net hyl ] phenyl - 2-oxo0-1 (21~

qui nol i nyl ] pentyl tetrahydro-1 H pyrcol -3-yl)-N-nethyl acet am de;
3-1-[5-(3-Am no- 1-pyrrolidinyl)pentyl]-2-oxo-1, 2-di hydro-3

qui nol i nyl benzenecar boxi m dam de; 3-( Br Old
1-S-[ 2, S-bi s(Met hoxynet hyl ) - 1-pyrrolidinyl]pentyl-2-o0x0-1,2 2

di hydr o- 3- qui nol i nyl ) benzen

1- S-[ 2- (Hydr oxynmet hyl

gal boxi m dam de; O
aQl '\ dinay | ]fpent ! 1, RN CN
di hydr o- 3- qui nol i nyl zehecar Qoxi si-da m B- ( -— O o
4 N

1- S-[ 2- (Hydr oxynet hyl ohyl N8> pyrr ol opant - 2- oxo
1, 2- di hydr o- 3- qui nol i nyl.Ybenzenecar boxi m dawi de; 2S
3-1-[S-(Diisopropyl am no) pentyl]-2-oxo0-1, 2{di hydro-3

qui nol i nyl benzenecay boxi m dam de;
3-1-[S-(Di et hyl amgionpent yl ] - 2- oxo- 1, 2=¢ji-hydr o- 3 N
qui nol i nyl benzenecarbQxi m dam de;

3-1-[S- (Met hyl am no) pentyl ] - 2- oxo- 1, 2-di hydro-3 30

qui nol i nyl benzenecar boxi m dam de; 3-1-[S-( 1-Methyl-1 H

i m dazol - 2-yl ) pentyl]-2-o0xo0-1, 2-di hydro-3 qui nol i nyl benzenecar boxi m dam de;
25 S EP 2002 WO 99150263 -111 PCT/US98/26709 3-1-[5-(2,5-Di nmethyl-1H

i m dazol - 1-yl ) pentyl ] -2-o0xo0-1, 2-di hydro 3-qui nol i nyl benzenecar boxi m dam de;
3-[ 1-(5-Morpholinopentyl ~2-o0xo-1, 2-di hydro-3

qgui nol i nyl ] benzenecar boxi m dani de;

3-1-[S- (3, 5- D net hyl nor phol i no) pentyl ] -2-oxo-1, 2-di hydro-3

(@)




qui nol i nyl benzenecar boxi m dam de; .
3-[ 2- oxo- 1- ( S- Pi perazi nopentyl)-1, 2-di hydro-3

qui noi i nyl ] benzenecar boxi m dam de; 25 SEP 2002
3-1-[5- (2, 6- DvO®bMe2ePi per azi no) pentyl ] - 2- oxo- 1, 2-di hydro-3 10 PCTNS98/26709
qui nol i nyl benzenecar boxi m dam de; 3-2-0Oxo-1-[5-( 1H

pyrazol -1-yl)pentyl]-1, 2-di hydro-3 qui nol i nyl benzenecar boxi m dam de;

3-[2- Oxo-1-(5-tetrahydro-1 H pyrazol -1-yl pgaatyl ) -1, 2-di hydro-3

qgui nol i nyl ] benzenecar boxi m dam de; 15 3-1-[5-(2,5-Di nethyltetrahydro-1 H
pyrazol - 1-yl ) peStepla} - 2- oxo 1, 2- di hydr o- 3- qui nol i nyi benzenecar boxi m damni de;
3-(7-Chloro-1-5-[(2 ~- L .ebr 0 o

(2f ~- pyri di nyl ] pent 5]1' ?e?ttgég% Iﬂg&%bﬁ%f}%&?ﬁgmﬁx kirbag base, such as butyl lithium,

qui nol i nyl') benz anéthes bibutyistdmngl dhloride, ai-hexabutyldistannane, readily affords the

1-5-[ (2R 6f)-2,6-D nethyl {etrahydro-1 éZhT}-pyri di nyl | pentyl -7

f1 uor o- 2- oxo- 1, EQ’EI‘FSH?HP‘%E -SHIPHAYRRNIN B8RS enecar boxi i dani de; 3-(

1-5-[ (2R, 6f~-2,6-Di nmet hyl tetrahydro-1 (2l ~-pyridinyl]pentyl-2

oxo- 7-sul fanyl - 1, 2-di hydr o- 3- qui nol i nyl ) benzenecar boxi m dam de; 3-]

1-5-[ (2R, 65~ 2, 6%Bibet hyl t et r ahydr o- 1° (2F~ pyri di nyl ] pentyl -7 25

(met hyl sul fanyl)-2-o0 . 2- G P i a\VARYNe [Pyl Lde; 3-[
15 [1ZR 65 ) 2) 6. D) RS L hran B4 o e PP aEBh e b S

oxo0- 7- (tri fl uor snchtas THE, DMF dioliede,mr diapane and mythé jwesence of palkadiinmisdelnasde; 30
3-( 1-S-[ (2R 6, Sirpm.0c D et hyd 4.et rahvdro- 1 ¢2H - pyni di nyl ] pent vyl -

nmet hyl - 2- oxo- 1, ?dﬂ%m&r%dwfg’é(%ﬁﬁﬁ‘gﬁ@%%ﬁ&wﬁs M@?“‘X’ af?ogdss EP
2002 WO 991 5026 e%C;Ij./FI, Het 5 : :

3-3-[Am no(im ngl; met g/ﬁ%henylz- l%dh%?%lﬁ%%c?e 8f%8fkr’res? smtgtl P%‘ﬁ?’&’(%?)l

(21 ~-pyridinyl]pentyl -2-oxo- 1, 2-di hydro-7 quinolinecarboxylic acid; Methyl
3-3-[am i mngyhethyl ] phenyl -1-S-[ (2R, 65~ 2, 6 dinethyltetrahydro-1
(21~-pyridinyl ] pentyl-2-oxo-1, 2-di hydro-7 qui nol i necar boxyl at e;

3-(7- Cyano- 1- S-[ ( 2R, Bypical proéeduresdotthesectranafoyndationt af4vailable in the above

pyridi nyl ] panty(-,2- axo0- 1, 2-di hydro-3 qui nol i nyl)benzenecar boxi m dam de; 10
3-3- [ Am no(i m nSHE®RyI ] phenyl - 1- S-[ (28, 6S )- 2, 6 di net hyl t et r ahydr o- 1
(21~-pyridinyl ] panty(-2-o0xo-1, 2-di hydro-7 qui nol i necar boxi m dam de;

3-3-[ Ami no(i m no) et hyl enylr o> [ ( ') - 2.6 di et hyl tetrahydro-1
(213) - pyridinyl ] panty c b;[/'vr%;(%c-cgg ééélﬁfgga'ﬁe%(ﬁf%n %FegeYeacuons aré/prepared

7- qui nol i necar bayiamusiibet ofstariiaid fFrofdddirst Bor ékampld, sulistiyttddbenabigdtids or

(21 ~pyri l(g nyll %%rrx]ztoglchlorides may be elaborated according to Scheme 5.




7- hydr azi no(i m nohnet hyl ] - 2- oxo- 1, 2-di hydro-3

qui nol i nyl benzenecar boxi m dam de; EHDdZDU%
3-3-[ Am no(i m nornet hyl ] phenyl -1-S-[ (2R, 65" )-2,6 20 dlnethyltetra

(2Fi ) - pyri diMOBP¥BRA3 y( - 2- oxo- 1, 2-di hydro-7 qui nol i necar boxamlstgzm,gysbmw
1-S-[ (2R 6S }-2, 6-Di nethyltetrahydro-l {21~-pyridinyl]panty(-7

(hydr oxynet hyl ) - 2- oxo- 1, 2-di hydro- 3 qui nol i nyl ] benzenecar boxi m dam de; 2S
3-(7-(Aninonethy|) 1-S-[ (2R, 6S ) -2, 6-di ng, $&y|tetrahydro 1 (2h~

pyri di nyl ] panty(-2-o0xo0-1, 2-di hydr o- 3qui nol1 nyl ) benzenecar boxi mi danmi de; 3-(
Il -S-[(2R 6S~-2,6-Di nethyltetrahydro 1ScRéme pyri di nyl ] panty(-7

Vi tro-2-oxo-1, 2-di hydro- 3-qui nol i nyl ) benzenecar boxi m dam de; 30 3-(

1-S- [ (2R, 6S )-2, 6-Di wethyltetrahydro 1 (21~-pyri §Pp¥e¢} panty(-7

hydr oxy- 2- oxo- 1, 2- di.hydrec@Hqui ylorbenzengcagboxi m dam de; _3-( o
hyl-tatzaftydio- 1b(21~ | di ny! ] pant
SuggH A nyl )b dnegar boxi meg , @ 5 SEP

1-S- [ (2R 6S' }-2,6-0

met hoxy- 2- oxo- 3463) ANy

2002 WO 991 S0?63 PCTNS98176709

-1133-(?- (Benzyl oxy)-1-5-[ (2R, 6S ) -2, 6-di net hyl t et rahydr o- 1( 2~

pyri di nyl ] pentyl - 2- oxo- 1, 2- di hydro-3 qui nol i nyl ) benzenecar boxi m dam de;
2-[(3-3-[Ami no(i m no) net hyl ] phenyl -1-5-[ (2R, 6~S)-2, 6 di nethyltetrahydro-1
(2hh-pyridi nyl ] pentyl -2-oxo- 1, 2-di hydro-?qui nol i nyl ) oxy] aceti c aci d;
3-[(3-3-[ Ami no(i m no) net hyl ] phenyl -1-5-[(28,6S )-2,6 dinethyltetrahydro-1
(21 ~-pyridinyl]pentyl -2-oxo- 1, 2-di hydro-? qui nolinyl)oxy] propanoi c acid;
10 4-[(3-3-[ Am no(i m no) net hyl ] phenyl -1-5-[ (2R 6, S~-2,6

di met hyl tetrahydro-1 (21~-pyridi nyl] pentyl -2-oxo-

1, 2-di hydr o- 7qui nol i nyl ) oxy] but anoi ¢ aci d;

2-[(3-3-[ Ami no(i m no) et hyl ] phenyl - 1-5-[ (2R, 6S)-2, 6 di net hyl t et rahydro-1
(2F~T) - pyri di nyl ] pentyl - 2-oxo-1, 2-di hydro-? 1 S qui nolinyl)am no]acetic
acid; 3-[(3-3-[Am no(imno~nethyl]phenyl-1-S-[ (2R, 6Sy-2, 6

di met hyl tetrahydro- 1 (2F~-pyridinyl]pentyl-2-oxo-

1, 2- di hydr o- ?qui nol i nyl ) am no] pr opanoi ¢ aci d;

4-[(3-3-[ Am no(i m no) net hyl ] phenyl -1-5-[ (2R, 65")-2,6 20 di net hyl t et rahydro-
1 (2~-pyridinyl]pentyl-2-o0xo0-1, 2-di hydro-? qui nolinyl)an no] butanoi c aci d;
3-[ 1-5-[(2R,6S )-2,6-Di nethyltetrahydro-1 (21~-pyridinyl]pentyl -

(2- hydr oxyet hoxy) - 2- oxo- 1, 2-di hydro-3 qui nol i nyl ] benzenecar boxi m dam de;
25 3-[ 1-5-[(2R 6S~-2,6-Di net hyl tetrahydro-1 (2fi)-pyridinyl]pentyl -
oxo-?-(1H 1, 2, 3, 4-tetraszol - 5-yl net hoxy) - 1, 2- di hydro-3

qui nol i nyl ] benzenecar boxi m dam de;

3-(?-Am no-1-5-[ (2R 6S~- 2, 6-di net hyl tetrahydro- 1 (2Fn




pyridi nyl ] pentyl - 2-oxo- 1, 2-di hydro-3 30 qui nolinyl)benzenecgrboxim ide:
3-(?-(Butylam no)-1-5-[ (2R, 6, S~- 2, 6-di net hyl tetrahydro- 1 (2§~§ §Erﬁ %azd

pyri di nyl ] pen -2 -1, 2-di hydro-3 qui nol i nyl )benzenecar boxi i . de:; 2
5 S E P 2002 %3@7@@63 PCT/ | JS98/ 26709 Piisifimes
-1143-(7- (D net hyl am no) - 1- 5-[ (2R, 6S~- 2, 6-di net hyl t et rahydro-1 (2F~
pyridinyl]pentyl -2-oxo- 1, 2-di hydro-3 qui nolinyl)benzenecar boxi m dam de;
3-(7-Anilino-1-5-[(2R 6,S )-2, 6-di nethyltet6rahydro- 1 (2f~

pyri di nyl ] pentyl - 2- oxo- 1|, 2-di hydro 3 qui noTl nyl ) benzenecar boxi m dami de;
3-(7-(Benzyl am n@jeph: 5-[(2R 6,5)-2,6-dinethyltetrahydro-1 (2F~
pyridinyl]pentyl -2-oxo- 1,2-dih dro 3 qU| nol '2&’@) benzenecar hoxi m dam de; 10
N (3-3- (Am no(i mi no) n&he§ubst enzeig apid jscopveried tg the omespandingagidy dr o- 1

50 P L1 St SR i A SN 1

di net hyl t et r ahy dmethi{ctic-chioyide dt 0RC fopresth témpkranire-cvera pérlvddifgseverdlhours,
qgui nol i nyl L cycl ohexanecar hoxani de;

N- ( 3- 3- [ AnPno(i mP¥SRsditRiNeBReny| - 1-5-[ (2R, 6S~-2, 6 Di met hyl t et r ahydro- 1
(21 ~-pyridinyl]pentyl-2-oxo- 1,2-di hydro-7

quinolinyl)-2-cyg|o gxylacetanide; N

(3-3-[Am no(imn teR hyl ] phenyl - 1-5-[ (2R, 6~f)-2, 6 20 di nmet hyl tetrahydro-1

(2F~-pyri dinyl ] pent y| agugienof dtheredi Syshnsetiand ¥ ﬂfé'abﬂ)@lﬁo?ﬂ%?'?&‘:@{aﬁwm de;
N- (3-3-[ Ami no(i m nohnet hyl ] phenyl -1-5-[ (2R, 65-
di met hyl t et r ahy detherigtabouth’Ci ’ﬂhmyn)}tpsns ghensumed)fotlhouh atlymbmte?nperature in

qui nol i nyl ) - 2- phe Iacet m de; ~< ltetra dro 1
(2F~pyri di nyl ] p& ?‘WE%WF §'LtHaF‘8ﬂ§7l ea”ﬂ%ﬁ? rg?ed;wc 2208 HS}‘EIF?J“

qui nol i nyllbenzenaﬁ@ﬂkqmemaaﬁm dRizo spec1es grec%pltates from solutlon Rearrangement with
3-(7-[(Cycl ohexyl sul fon g(amno] 1- ~- 2,6 dinethyltetrahydro- |

(2H) -pyridinyl] pélrl]‘{e}?p eshly prepargd, &p@ siiveymitrate and aqueous sodium hydroxide in

qui nol i nyl ) benze ; thanol at re

3-(7-[(Cycl ohexylraﬁrreﬁﬁﬁy ser?f ony‘ﬂraasmmr?o aEOSa (ﬂfﬁ %%Qrsj t&legcenc acid methyl
di met hyl t et r ahydeserl D(uzlfrlg{lpﬁyneat;nonylo]smm)genmabseﬂye&asieﬁﬁgrdcsoem:e and a
qui nol i nyl') benzengeatBox! PrdS Réfacemelt O IétRidiar with water affords the

15 corresponding acid.

Step c:
Conversion of the methyl ester is performed by the addition of aqueous
base, such as lithium hydroxide, in a solvent such as THF/methanol/water and

stirring the reaction mixture at room temperature for several hours.

20 Compounds of the present invention are further characterized by their
ability to inhibit the catalytic activity of factor Xa, which is demonstrated in the
assay as follows. Compounds of the present invention may be prepared for assay
by dissoiving them in buffer to give solutions ranging in concentrations from 1 to
100 uM. In an assay to determine the inhibitory dissociation constant, Ki, for a

25 given compound, a chromogenic or fluorogenic substrate of factor Xa would be
added to a solution containing a test compound and factor Xa; the resulting
catalytic activity of the enzyme is spectrophotometrically determined. This assay
is well-known to those skilled in the art and is commonly used to determine
antithrombotic activity.
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-5-[(2R 6,51 -2,6-Di nethyltetrahydro-1 (2l
- 7- [ ( phenywlod)shsesy! ) am no] - 1, 2- di hydro-3

qui nol i nyl benzenecar boxi m dam de;

3-(7-[(Benzyl sul fonyl)am no] -1-5-[ (2R 6S) 2,6 dinethyltetrahydro-1
(2h~-pyridi nyl ] pentyl - 2- oxo- 1, 2-di hydr o- 3

qgui nol i nyl ) benzenecar boxi m dam de; 3-( 1-

1-5-[ (2R, 6,5-2,6-Di net hyl tetrahydro-1 (2I~-pyr|d|nyl]pentyt-

oxo0- 1, 2, 3, 4- t et r ahy die-camponnssiof theipresentinventian bwyibeivgeddsdafi-coagulants

1-6-[ (2R, 6S~- 2,

hydr oxyphenyl ) -
1-5-[ (2R, 65") - Quﬂ'adas mﬁ‘gslxs ﬁimdlityﬁhbmghsé&ﬁ:exmwdrpﬁrealIshmﬁflﬂihlecampounds

0XO0- 1,2,34tetr hy.dr o- 3- qui ngl i_.ny drox enz |m'dam'de;
1-5-[ (2R 6f)-2 06 iRRELiop aiﬂhfr‘ﬁgdlm("? 26F AR chﬁihr ogenic
oxo-1, 2, 35 4- tet&a&m@%%&&m%&(&ﬂ@&mwm AVNBSH Wﬁ@éﬂﬂﬁ 15

3-[3- (Am norrethyl)phen '7-1-5

VRTINS g dr dopfact AVl REGEA b lgehit

ur nol 1 none;

S )-2,6-dimethyltetrahydro 1

(2F~- pyri di nyl ] mﬁnlyaed:powdgis splyed in isotpnig:ealine orsimilar diluent, and added in

3- (3 AT 0D e LAl B AN b BhABLNA: d?

pyridi nyl ] penty

QUInO I'non

1-5-[ (2R, 6S~- 2, 6- Di I‘miehlyérhmxtxahgdimﬂhc{ priesenpinvertionythdyssddyinistep&l dl6ne

(
3-
(
1-
1
1-
(0]

t hyl h
T st ﬁ)yf)a%%%mﬂgﬂq Vi pharapetsetll Rsommiphls sApTitrs TherRrapastion of
i g nyl ] Q%El{ Ydrrié 1§d&bﬁﬁﬂwg§ﬁle]s&mbﬂﬂy Bl dHRRNG) natute of the compound,

2

X

[
5-
2
5-
0-

3-(
- pyr
[ (2R, 6S) - 2,
,3,4-tetrah
[ (2R, 6S~-
1,

ytbqa route Qﬁﬁdmmsmtm and-pjand

2,3, 4- tetra%’ﬁ?%‘l}é- qur r?gltﬁlﬁd&%ém{ ‘Eﬂ o= ﬁlﬂ%ﬂt&ﬁ%éﬂlaﬁy,

ydro-2 gui nol i none;

-Di et hyl t et rahydr (21 ~pyridinyl]pentyl-2 2 0X0-
asaatical

prostioei Hemexamples- (

pyri di necar boxnmrmkmnbuhezy oBsxﬁbchtaﬁech(s@RFGxSp&réht&a[idffﬁhib&étioﬁt thelegmhpourid

(21 ~-pyridinyl]
oxo-1, 2, 3,4-tet

'B%hn@%\'*%ﬁé? &s-fﬂm‘ pisrerle solptiens nopaining other solutssy farieyampls. (

~-pyridinyl] peZt@ISEP 2002

PCT/US98/26709

3-(

1-5- [ (2R £5- 2, G BhdiEit @Mkﬁee&rrgﬁk&%ﬁ ma]ce(tl?elsoilﬂibﬁ'lﬂit&% ]‘Iﬂf‘e'%%lpbgnds may %e -

oxo0-1, 2, 3, 4-tetrahydro- 3-quinolinyl)-2-thi ophenecar boxi m dam de;
P 2002 WO 99/ 50ggnisterel mstaefommgal%ew capsules, or granules containing suitable
1-5- [(2R 6S')

(2R S L A o B At

1
1-
1

2
5-
2

((2R, 6,5 i

ﬂstﬁbd)dmhis;ekdcw.bhmﬂy il the F6mm p&moﬂewl lﬂ)mgt%/lh ~hidxeach

, 3, 4-tetrahydr.o- 3- m}&&lw‘ 3- oxazol e-

20

25

30

active ingredieht i th'sugar or corn syrups rt?a%)&lmg 95‘ mts atid dyes,
and then dehydrated sufficiently to make the mixture suitable for pressing into
solid form. The compounds may be administered orally in the form of solutions
which may contain coloring and/or flavoring agents. Typical formulations will
contain from about 5 to 95 percent by weight of an invention compound.

The amount of invention compound to be utilized to prevent and treat
thrombotic disorders is that amount which is effective to prevent or treat the
condition without causing unacceptable side effects. Such effective amounts will
be from about 0.01 mg/kg to about 500 mg/kg, preferably from about 1 mg/kg to
about 100 mg/kg. Physicians will determine the precise dosage of the present
therapeutic agents which will be most suitable. Dosages may vary with the mode
of administration and the particular compound chosen. In addition, the dosage

may vary with the particular patient under treatment.




[ (2R 65")-2, 6-Di net hyl tetrahydro-1 (2Fn-pyridinyl] pent é .
3, 4- tetrahydro 3-qui nolinyl)-1, 3-oxazol e- 2- car boxi m(iaé P 2002

- 5-
, 2,
2R, 6S) t hyl t et rahydr o- 1( 2Fn- pyri di nyl ] pentyl -3 (
| - 3-yl )&'?6’2 ydr o- 2(11~- qui nol i none; J(JE,Lr/usgmmog
2R, 6. S~- 2, 6- D| nmet hyl tetrahydro-1 (2H)-pyridinyl]pentyl-3 10

ydr o- 1H pyrazol 3-yl -3, 4-di hydr o- 2(1 Hr qui nol i none; 3- (

2R, 6S ~- 2, 6-Di net hyl tetrahydm 1 (2f —gpyridinyl ] pentyl -

2,3,4-tet rahydro 3-qui nolinyl)-1-pyr azol i di necar boxi mi. dar ni de; 5-(
2

R 65- 2, 6- Di neMWiydntthe ce‘xhpu:&rtmnhs @&xﬁm)stcry,d brhllyy lapgen guaniity of the

- 234tetrah dr o- 3- U|r10I zoIe2car oxi m dani de: 15
2- A no- | H i #F AFtReAgenLY ‘fﬁlb'-n%/ L0 prei e e F&fﬁfawﬁ' with 2
~-pyridi nyl ] Rpafied tﬂ?, ~ qui noI | none; 2-

(2

- terall

-[ (2R, 6S~-2, 6-D e trahydro- f) (2F~-pyridinyl] pen;&/‘

xo-1,2, 3, 4-tet rahydﬂ@-éﬂbﬁllﬂmtlm}m(}mdlm the poesenBnventipn,thefallowing noeo
n
i

pyr ] l’lyHI i me;m)}? W%g%%ﬁ%??ﬁ?nhl I ﬁ@%mdsta% ﬁ;%t}}’(gﬁofhel
(2

R, 65~- 2, Golldwing bydmpies, afiyalirse, didlild pqtrbechon;tl-dqdaahpdctﬁbaﬂ? limiting the

nyl ) -3, 4-di hydr.o- 2(. | |1 ~-.qui nol i none;
mynza 3. py PRIFRyRYERtion, var ft?@rsse@ﬂrekmwww develapptl, high would be

i
6

~-pyri di nyl ] Raffiy theDufvici BY Sidsidiied 1‘1”(!\%5‘6&&&@%!& to fall within the sco e,
6 (Di net hyl am no) - 3-pyridinyl]-1-5-[ (2R 65~-2, 6 di nmet hyl t et rahydr o-
6-

>_

~-pyri di nyl ] of theypresentiinvérition ras describ hqmnu'@ht prefiesred 2ompounds as of the

21 oyt ) ﬁyﬁl[?t% Yidgngion ke SPESzed ok S TRAGRL FEPAINE Sepk and

- [ (2R, 6. S~- 2,récobk: éthd)dsﬂhibwh)td fosé skifléd-inpie adldﬂysfg]aﬁerahﬂ Ibiczorganic
-1,2,3,4-tetrah dro- -qui nQli nyl ) - 2- ﬁrldlnec%rbom ctjkz)imde %’5 SEP
WO 99| 5026 35Ynthesis, DEeMIGing gaew and unque combination for e overall synthesis

z
2- Am no- 4- py rgfdhdhydolmpbund. [P(r@f%r@&s;)ml?etﬁwdﬁteﬂdmtkﬁﬁéd?a*@éé%@ol%ed in the
~pyr|d|nyl]pentyl 3, 4-di hydro-2(" 1 H)-quinolinone; 4-(

2R, 6S')-2 sambpmmweu@stwwamveﬁmmmtnwmmfyhe present
2,Sg§ tetr iﬁ @wlnollnyl) 2- pyri di necar boxi m dam de; 4-(
2R, 6S') t'hyl tetrahydro-1 (2F~-pyridinyl]pentyl -
, 2,3, 4- tetrahydro 3-qui nol i nyl ~2- pytinidinecarboxinidanide;
2- Am no- 4- pyr|n1d|nyl) 1-5-[ (2R 68) hyl tetrahydro 1
2 ~-pyridinyl ] pentyl -3, 4-di hydro- 2( ~-qU|no i none; 2-(
(2R 6S~-2,6-Di nethyltetrahydro 1 (21 ~-pyridinyl]pentyl-2 10
2

, 3, 4- t et r ahy dria-géndiali, Bedpbrayibh of réayti rintitires deloatriedian byl eotary

evaporation in vacuo at room temperature 18°C to 25°C or at elevated

T5- 1 (
-1,
[
-1

temperatures up to 50°C. Chromatography, preferably by medium pressure liquid
20 chromatography, were generally performed on Merck Kieseigel. Reverse phase
purification via high pressure liquid chromatography (HPLC), for particular polar
compounds, was performed on C-18 reverse phase silica gel employing a gradient
elution of water and acetonitrile containing 0.1% trifluoroacetic acid. The final
products displayed nuclear magnetic resonance (NMR) spectra and mass spectra
25 consistent with their assigned structure. Intermediates were not typically fully
characterized, and their purity was routinely assessed by HPLC or thin layer

chromatography.

EXAMPLE 1
1-[5-(2,6-Dimethylpiperidine)pentyl}-3-(4-methoxyphenyl)-1,2,3,4-
30 tetrahydro-2-quinolinone




3-(4- Ami no-2-pyrimdinyl~ 1-S-[ (2R, 6S' ) -2, 6-di nethyl tetrahydro 1
(2F~-pyri di nyl ] pentyl - 3, 4- di hydro- 2( 11~- qui nol i none; 6-( 5 SEP 2002
1-5-[ (2R, 6, 5 )skebidd{rEt hyl t et rahydro-1 (21~-pyridi nyl] pentyl -

oxo0-1, 2, 3, 4-t e‘?raa ,35}@?%‘-33- qgui nol i nyl ~2- pyr azi necar boxi m dam de; 2P1%”US98’267°9
3-(6- Am no- 2-pyrazinylr 1-5-[(28,6S )-2,6-dinethyltetrahydro 1

(2, f~-pyridinyl]pentyl-3,4-di hydro-2{ |1~-quinolinone; 4-(

1-5-[ (2R, 6S~- 2, 6-Di net hyl tetrahydro-1 (2Fn- é/_ri di nyl ] pentyl -2

oxo-1, 2, 3, 4-tetrahydro-3-quinolinyl~1, 3,5-triazi ne-2-carboxi m dam de;

3- (4- Ami no- 1, 3, 5-Suép (@yPreparatibn oft (B)-R4(@MEdhoxyphefiyd3-(initroplitiiyl)-2-ahydr o- 1
(21 ~- pyridi nyl ] pentyl -3, 4-di hydro 2( |1 ~-quinolinone; 5-(

1- 5- [ (2R, 6S~- 2, 6-APPAROISR¢id; [ ahydro- 1 (2F~- pyri di nyl ] pentyl - 2

oxo-1, 2,3,4-tetrahydro-3-quinolinyl)-1,2,4-triazine-3-carboxi m dam de;
3-(3-Amno-1, 2,4-triazign-5-yl)-1-5-[{2R 6S~-2,6 25 di met hyl t eppgpydro-1
(2fi ~-pyridinyl]pentyl i3, 4-di hydro-2( 1~ qub ol i none; 3-[f=

1-S- [ (2R, 6S~- 2, 6- st'hyit et r ahydr, 2 -gxri di ny ) ’
oxo-1,2,3,4-tetra 0-3-qutnolin t hyg] benzenecakboxi m ;

3-(3- Ami nobenzyl ) - T=5-TN@R, 6% pd 6- Ui net hyl tetrahydro-1 (2RO, 30 OCH,4
pyridinyl]pentyl -3, 4-di hydro- 23( | f ~- qui nol i none;

3-[3- (Am nonet hyl ) benzyl ] -1-5-[ (2R, 6S~- 2, 6-di net hyl t etrahydro 2L

(21 ~-pyridinyl]pentyl -3, 4-di hydro-2( 1H)-qui noli none; 25 S EP 2002 WO
?g: f?ggfi el 9 }J]Sgg'ngr(? o a'rhikhire bf $-nitrobeiFferga [ 9'E DY hibhARY A O- 1

0XO0- é 2, 3, 45b t et rad;mdﬁm@tﬂuyB 'laeﬂticgyid{tl)a(lIgWZ% g,gsmgamdr)m?] aci:btié aﬂxyr?rige (20 mL)
pyri di necar boxi m dam.de; 3- 1-S- R, 6S.).- 2, 6- D net tetrahydro-1

(21 ~pyri dinyl ] pewwgeziws&iwps,@‘% ol 5@%@%&5@4?%% VRS 1
pyrrolidi necar boxd:m 1 Ll t o2 - c s -l r ro-1
(2F— pyri di nyl | p)egrtm‘fpiﬁj B8 ftatodin gétiche 35 g@gfﬁ,si; i “’guﬁm{)ﬁg’?dgﬁ"g‘%ﬁ%ﬂ 2

t hi ophenecar boxi rdiliedivies water, andl exttached Witk eth§) acgtafe- (Bk DO ML), tRHercatnpitied- 1
(2F~-pyridinyl ] pentyl -2 . . . ] )

0X0- 1, 2, 3, 4- t et r GG SKUBGISWATE WPEhHYIHY Prine 2K L00:mb-) d5ied withdpaanggum

2-[(1-S-[ (2R 65~ 2ife) : iyl .

ox0- 1 2, 8, 101 otr Ao S br B Nk, ol FrgR A bl BRI e 16208,

15 5-[( 1-5- [ (2R ®3n2ragbsolid. Fepeoduat(2) was trys@llizeg fminditing lactpte i héxane

2-oxo- 1,2, 3, 4- t et s ahydr 0s:3- gupAQLi nyl.snet hyl T- 1H i m dazol e- 2

A L E O R i

(21~ pyri dinyl ] pery XM (ST, 30031 350 AR 107,91 (L9 7. AP EHED ST (4]
d,J=8.78 Hz), 6.76 (2H, d, J = 8.97 Hz), 3.68 (3H, s).

15 Step (b) Preparation of: 3-(4-Methoxyphenyl)-1,2,3,4-tetrahydro-2-quinolinone

OCH,
COOH O
L. — O
N0
H

NO, OCH,4
2 3

To (2) (8.22 g, 28.6 mmol) in methanol (100 mL) was added 20%
palladium on carbon (1.0 g) and hydrogenated at 23°C for 3 hours. The mixture
was filtered through celite and the filter pad washed with THF and DMF. The

20 combined filtrate and washings were concentrated in vacuo. The product (3) was

crystallized from methanol in water to give 6.4 g (88%) as a solid.




20 carboxi m dam de; 6-[( 1-5-[(28,6S )-2,6-Di nethyltetrahydro-
(2f ~- pyri di nyl ] pentyl - 20x0- 215 SEP 2002
1,2,3,4-tetr 2qui nol i nyl ) net hyl ] - 2- pyri di necar boxi m dani de:

3. ((6- Ani no- 3‘%&?@0 B3yl ) met hyl |- 1-5-[ (2R, 6S ~- 2, 6 di met hyl t et ?‘5&‘3@8?%8!261"9
(2f ~-pyridi nyl ] pentyl -3, 4-di hydro-2( |1~ 25 quinolinone; 4-[(

1-5-[ (2R, 6S~-2, 6-Di net hyl tetrahydro-1 (2l ~-pyridinyl ] pentyl

2-0x0-1, 2, 3, 4-tetrahydro- 3-qui nolinyl)nethy]]-2 pyri m di necar boxi m dam de;
3-[(2-Ami no-4-pyrimdinyl)methyl]-1-5-[(2R'6S' )-2,6 30 dinet hyltetrahydro-

1 (21 ~-pyridinylg e 002 wo
do! 2z PS4 PRSI s 0B 816661 1 11 ELATANG o 1 Sy RoTsROD
(2f ~- pyri di nyl | pi3t32 (1H, o) 6-11,(2H.3d,4=t @69 &xy.dr o- 3- qui nol i nyl ) net hyl ] -4
pyri m di na; ar boxi m dam de;
3-[(4..Am no-2-pyrimdinyl)nmethyl]-1-5-[ (2R 6,5")-2,6 dinethyltetrahydro-1
(1 2[5 [ 5)32/ rR i gis;]ylz] Seeyt (¢) Pﬂtpd?ditmvﬁ ﬂ§5ﬁrﬂ?$mlhﬂzmﬂﬁwﬁhfi)l'l)-;,zﬁﬂ-
e efr ro- -pyridinyl]pentyl -

oxo-1, 2, 3, 4-t et Fﬁtﬁw&f"# GWH@F¥%I rnet hyl ] - 2- pyr azi necar boxi ni dami de;
3-[(6- A no- 2- pyrazinyl)methyl]-1-5-[(2R 65-2,6 10 di nethyltetrah
(2F~-pyridi nyl ] pentyl -3, 4- d| droqQCH% Fn qU|noI|none
3- (3- Am nocycl ohexyl } - K 6, S~-2, 6- dlnethyltetrahydr
(2Fn- pyridi nyl ] penfyl -
1-5-[(2R 6,5 -2, p it ahydro-ﬁL—e&——pyr
oxo-1, 2, 3, 4- tetr= RD€ 'ﬁi X
3-[(3- Anlnocycloﬁ\ “] 1-5-[ (2R, 6S )-2,6 dineth Itetrahydro
(2F~-pyridi nyl ] pentyl - 3 4-di hydro-2( 1Fn qU|noI|none - (
1-5-[ (2R 65')-2,6-Dinethyl tetrahydro-1 (21~ pyridinyl]pgntyl-2 20
oxo-1, 2, 3, 4-tetrahydro- 3- qui nol i nyl ) net hyl ] cyci ohexanedar boxi m dam de;
3- (3- Am nocycl opentyl )-1-5-{(2R, 6, S~ 2, 6-di net hyl tetrahydro 1
(2F~-pyridi nyl ] pentyl -3, 4-di hydro-2( 1H}-qui nolinone; 3-(
1-5-[ (2R 6S )-2,6-Di nethyl tetrahydro-1 (2F~-pyridinyl] pgptyl -
oxo-1, 2, 3, 4-tetrahydro- 3-qui nol i nyl ) cycl opent anecar boxi m dam de; 25

(3- Ami npcycl opentyl ) me3hyl ] - 1-5-[ (2R, 6S~- 2, 6 di net hyl t4et r ahydr o- |
| ) - pyridinyl]pentyl -3, 4-di hydro-2( 11~ quinolinone; 3-((

)
-((2R 6, S~-2, 6- D ngf Byl b liRdhe (52 02 & 758inof) il IMP 1Y ML) Ras added
sodium hydride (0.35 g, 8.75 mmol), and the solution was stirred at 70°C for
15 minutes until bubbling stopped. To this solution was added
1,5-dibromopentane (4.37 mL, 31.9 mmol), and the solution was stirred at 70°C
10 for additional 12 hours. The solution was cooled, diluted with water, and extracted

3-[
(2F
1-5

with ethyl acetate (4 x 200 mL). The combined organic extracts were washed with

brine (2 x 100 mL), dried with magnesium sulfate, filtered, and evaporated

in vacuo. The residue was purified on a silica gel column eluted with 20% to 40%

ethyl acetate in hexane. The product (4) was isolated 2.43 g (76%) as a yellow oil.
15 IH NMR (DMSO, 300 M): 5 7.26-6.94 (6H, m), 6.80 (2H, d, J = 7.69 Hz),

3.91-3.78 (2H, m), 3.67 (3H, s), 3.50 (2H, m), 3.33 (1H, s), 3.12 (2H, d,

J=6.78 Hz), .81 (2H, m), 1.57 (2H, m), 1.41 (2H, m).




oxa-1, 2, 3, 4-tetrahydro-3 30 quinolinyl)nethyl]cycl opentanec { (A nae;
3-( I -4-[(2R 6S )-2,6-Di nethyltetrahydro-1 (21~-pyridi ny|]§2?§fggpd2m2
oxo-1, 2, 3, 0- 3-qui nol i nyl ) benzenecar boxi m dam de;
20D2 WO 99/ S&gﬁ% US98l 26709 -1203-( | PETIISI26709
-6-[ (2R 6S)-2,6-Di nethyl tetrahydro- 1 (21~-pyridinyl]hexyl-2 oxo-
1,2,3,4-tet rahydro 3-qui nol i nyl ) benzenecar boxi m dam de;
2-[3-3-[ Ami no(i m nohnet hyl Jphenyl - 2- oxo- 1 2H) - qui nol i nyl ] - N
2-[ (2R, 6S)-2, 6-di met hyl tetrahydro-1 (2H)-pyri di nyl Jet hyl acet am de;
?-2 |[_|§’> 3- [AmI no( : ]SlepQ%)g&b%&‘sidqhhﬁngJ[S-(?z,O-mmi:thyl[?]lpgridmlo)pentyl]-3-(4-

qui nol i ny t rahydro-
(2H) - pyri di nyl | M€ % ih;};,% tetrahydro-2-quinclinone
3-1-[2-(2-[(2R 6S")-2, 6- Drrethyltetrahydro 1 (2F~
pyridi nyl Jet hyl am no) et hyI] 2 oxo , 4-tetrahydro-3
qui nol i nyl benzenecar boxi m X dB%S OCH3
l-(2-2-[(2R, 68~-26D|rreth rahydrol (2F~ pyrldlnl]et ¢t hyl ) - 2- oxo-
I, 2,3, 4-tetrahyd 3 " Jbenzenecar boxi mega
1-4-[ (2R 6.S") -2 met yItetrahydro-I (21~-py -2 0XO0-
1, 2, 3, 4-t et rahydra B0 nyl ) benzereeamboxi ni Rl g 8 3-( 1|
-4-((2R, 6S)-2,6-Di nmethyl tetrahydro-1 (2F~-pyridi nyl ] b¢nzyl -
oxo-1, 2, 3, 4-t et rahydr 0n3- qui nol i nyl ) benzenecar boxi m daxj de; 3-|
1-(4-[ (2R 65")-2,6-Di hyl t et rahydro-1 (2F~
pyri di nyl Jnmet hyl phenyl \- 2- oxo- 1, 2, 3, 4-t et rahydro- 3

qgui nol i nyl ] benzenecar boyi m dam de; 20 3-(

l-4-[ (2R, 6S)-2, 6-D net Ryl tetrahydro-1(21~ H.C
pyri di nyl ] cycl ohexyl - 2-gxo- 1, 2, 3, 4-tetrahydro-3 3
qui nol i nyl ) benzenecar boxi m dam de; 3-][

1-(4-[ (2R, 6S?-2,6-Di nethyltetrahydro- 1 (2I~
pyr|d|nyl]cyclohexylnethyl ~2-0x0-1, 2, 3, 4-tetrahydro-3 25

qui nol i nyl ] benzenecar bo#i ni dani de; 3-[ S
i-(4-[(2R 65?7- 2, 6-Di nethyl tetrahydro- | (21~

pyridi nyl Jmet hyl cycl ToAV(0)32%, @X@S Jm'ﬂ’ol?wﬁs hédeti 213216 Qirdethylpiperidine
qui nol i nyl ] benzenecar boxi m dam d

1-3-[ (2R 6S' ~- 2{62 Dilye6ymmet)y atdythe soluthmas ifred at 70°C for 48 hours. The
pyridinyl]cyclo

2- ox etra 3 .
qui nol i nyl )benzgﬁgéé? ﬁialqﬁ%d“"ﬁ‘ S&ég@%@%e%} 8PS - 121 3-]
1-(3-[ (2R 6S") - 23 &-160 '?Eﬁ.)hTﬁé &rbiRed érantc Exdidcts were washed with saturated sodium
pyri di nyl ] cycl opentyl net'hyl ) -2-oxo-1,2, 3, 4-tetrahydro-3
bicarbonate (2 x 100 mL), washed with brine (2 x 100 mL), dried with
magnesium sulfate, filtered, and evaporated in vacuo. The residue was purified by
10 preparative HPLC (Vydac 218TP1022 C18, eluted with a mixture of solvents

consisting of (i) 0.1% trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic

N CH,4

acid in acetonitrile, gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over 90 minutes,
flow rate 20 mL/minute, A = 214 nM) and was lyophilized to give 276 mg (78%)
of product (5) as an oil.

15 1H NMR (DMSO, 400 MHz): § 7.28-6.98 (6H, m), 6.82 (2H, 4, J = 8.68 Hz),
3.99-3.81 (4H, m), 3.70 (3H, s), 3.24-3.15 (3H, m), 1.86-1.29 (14H, m), 1.24 (6H,
m). CI MS M+1 =437, HPLC: RT = 14.4 min. (Beckman 235328 C-18 5 um
4.6 mm x 25 cm, eluted with a mixture of solvents consisting of (i) 0.1%
trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic acid in acetonitrile,

20 gradient profile 80:20 (i):(ii) to 10:90 (i):(ii) over 23 minutes, flow rate
1.5 mL/minute, A = 214 nM).




qui nol i nyl ] benzenecar boxi m dam de; 3-[ ‘
1-(3-[ (2R GS)- 2, 6-Di met hyl t et rahydro-1 (2Fn 25 SEP 2002

pyridinyl ] met pentylr2-oxo-1, 2, 3,4-tetrahydro-3

qui nol i nyl ] be‘gggﬁg‘%?boxu i dami de; PCT/ US98/ 26709 3- ( PCT/US98/26709
1-(E)-5- [(2R bS)-2,6-D net hyl tetrahydro- 1 (21~-pyridinyl]-2

pent enyl - 2- oxo- 1, 2, 3, 4-t et n~hydr o- 3- qui nol i nyl ) benzenecar boxi m dam de;
3-[2- Xxo- 1 (5- plperldlnopentyl) 1,2,3,4-tgg rahydro-3 10

qui nol i nyl ] benzenecar boxi m dam de;

3-2-Oxo0-1-[5-(2, 2,6, 6-tetranet hyl pi per EXAMPREAtyl ] -1, 2, 3, &

Letr ?gygr ?Afn_ ggg}ﬁ#&#@&%ﬁ%ﬂ@% L q%pyridinyl]pentyld-oxo-

qui nol i nyl ] pent y|2.§4-pétPaliy dibff-‘ﬁ Wi B} ch bi(%'beﬂz'inecarboximldamlde
1-5-[3-3-[ Am no(wﬁznohnethyl]p enyl - 2- oxﬁ 2H)

qui nol i nyl ] pentyl - 3- pi peri di necar boxylic aci d;
1-5-[3-3-[ Am noG’tepi(a))leparbydn] i 8+{(E)-2-mitrepheylethylidene]-1-benzofuran-
qui nol i nylépen;é - pi peri di necarboxylic acid,
3-1-[5-(3, ™I pi peri di no) pentyl ]-2-oxo-1, 2, 3, 4-tetrahydro 20°

3- qui nol i nyl benzenecar boxi m dam de; 0
3-1-[5- (4- Hydr oxypi peri di no)pentyl] 2-0xo0-1, 2, §42tetrah dr o- 3
HO

qui nol i nyl benzenecar boxi m de
3-1-[5-(2- 1 mi nopi peri di no)
qui nol i nyl benzenecar boxi m ga X
3-2- Ox0- 1-[ 5- (4- oxopi peri di ma pem%-1,2,3,4-
ui nol i nyl benzenecar boxi m dam de; 3-
(5-2-[(Di met hyl am no) met hyl ] pi peri di nopentyl ) -2-oxo
2, 3, 4-tetrahydro- 3-quinol i nyg] benzenecar boxi m dame; 3-( |
[4 (Di net hyl am no) pi peri di no] pentyl - 2- oxo-1, 2, 3,4 30
r?gygr? 3-qui nol i m)tﬂ))olqmm(whafymEﬁmddmm;& g, 0.012 mmol) was added to a
am no(i nm no - 2- 0X0- ) )
i nol i nyl ] pent &!"xﬁ“"p? %@Qﬁﬁ@ﬁweﬁﬁ# OF&IZS‘“S‘OQ peesig@hyinidgg| 50263
CT/ 115981 Z6~09 16312,%&1 %ﬁmﬁée(ﬁmmymm; iafli RehRBOMikthre Was heated

2,3,4-tet rahydro qui nol i nyl benzenecar boxi m dani de;

1-[5- (21G- Di mat MQ°lebpy5 mohutesi. Ahe pp&tntquﬂbmtqwlso 80°C, at which point
oot o o e 4 5 3 I O i NG hashd with

i nol i nyl benzeﬁﬂaﬁddobmdmm(i&‘ord the required product (7) (0.905 g, 28%). A further
5-

u
3-3-[A | - 2- -1 (2
ui nE)I i nyl[] E)nez'? )(i’lF"‘rRZ“qbé‘IrFR?B‘il Hzg@ag M}g‘?@e‘%i(f@r‘z the filtrate.
-
u

I O AT s 07
15 (3H,m), 7.42 (1H, t,J=7.0 Hz), 7.31 (1H, d, ] = 7.5 Hz), 7.04 (2H, m).
APCIMS 267.
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Step (b) Preparation of: 3-(2-hydroxyphenyl)-3,4-dihydro-2(1 H)-quinolinone

To 3-[(E)-(2-nitrophenyl)methylidene]-1-benzofuran-2-one (7) (2.18 g,
20 7.65 mmol) in methano! (70 mL) and THF (30 mL) was added Pd/C 20%




3-1-[5-(3-Am no-1-pyrrolidinyl)pentyl]-2-oxo-1,2,3,4-tetrahy, :
3-qui nol i nyl benzenecar boxi m dam de; 3-( 1-5-[2,5-bis(Mt hoxyﬂSI&EP 2002
1- pyrrolidi nyd dagpies! - 2- oxo PCT/US98/26709
1, 2, 3, 4-tetrahydro- 3-qui nolinyl)benzenecarboxi m damde; | 5 f n
1-5-[2- (Hydroxynet hyl ~ 1-pyrrolidinyl]pentyl-2-oxo-1, 2,3, 4

t et rahydr o- 3- qui nol i nyl ) benzenecar boxi m dam de;

3-(1-5-[2- (Hydnmxynet hyl ) - 5- et hyl - 1- pyrr Qg4.di nyl ] pent yl - 2- oxo

1, 2, 3, 4-tetrahydro- 3-qui nolinyl)benzenecar boxi m dam de;

3-1-[ 5- (Di i sopr(860 gjamicthpmixtyiehydrogenated for3, hbutseFrlaht;qirandB 20

qui nol i nyl benzenecar boxi,m

3175~ (bi ot ny ICHRITRBSHFERDy oty B4 EIDAL to 592 BIQAR A fpens, afforded the

qui nol i nyl benzqe@ﬁﬁawdum@y(umg, 49%).

3-1-[5-(Met hyl am no) pentyl | - 2-oxo-1, 2, 3, 4-tetrahydro-3

qui nol i nyl benz ditENMR (RMSIO; 300 Nﬁiz)%QSQIll[IBs),(llWI—hyh) 1145 (1H, m), 6.97

e aro S L LA e 8 B8 2 e, 683 L I =719 Ha. 66 @Hbbrret hyl - 1H

i m dazol - 1- yl )m&nnlﬂ 23.06QHl dd, B= 40.4 Hz 64Hz),3 19 (1H, dd, J = 15.8 Hz,
t et rahydr o- 3- qui nol i ny’l benzenecar boxi m dani de’ ~ 3-

1- (5- Mor phol i nofeiig), 2994, dd, $ 3=958 He: H:hbla).0- 3 30

qui nol i nyl ] beni@ﬁ@cﬁ %gl m dam de; 3-1-[5-(3,5-D net hyl nor phol i no) pentyl
)-2-0x0-1, 2, 3, 4-tetrahydro 3-qui nolinyl benzenecar boxi m dam de; 25SEP
2002 WO 99/ 502 6%8nalysB3C BsH aNpp: | - (5- pi per azi nopentyl)-1, 2, 3, 4-tetrahydro-3

qui nol i nio] benzeaecar boxi m dam de; PGI/ US98/ Z6y09
3-1-[ 5- (20 6- Di nRaguiregsi EeV%QQ,ﬂ'b)Sp@hN«IS]&SZ oxo-1, 2, 3, 4-tetrahydro

3-qui nol i nyl be%«;‘g careo q_flrgﬁe §6% Oxo- 1- [5 (1H

pyrazol -1-y1) penty et’ra ro-3 quinoli nyI benzenecar boxi m dam de;
3-[2- Xxo- I-(5tetrahydro IprrazoI 1y|penty|) 1,2,3,4

t et rahydr o- 3- qURtEP(c) PYephREbR 61 BCBEIHIOHI 0 2-MyardxIPhen |-3 4-dihydro-2(1H)-
3-1-[5-(2, 5- Drnet{fl)ltetrahydro 1H pyraz.g.?- - )pe);\%y ] yoxo (10
1, 2, 3, 4- t et r ahyamiBolaRei nol i nyl benzenecar boxi m dam de; 3-(7-Chloro-
1-S-[ (2R 6S)-2, 6-di methyl tetrahydro-1 (21~ pyridinyl]pentyl - ZBpxo-
1,2,3,4-tet rahydro 3 qui nolinyl)benzenecar boxi m dam de; 3-(
1-5-[ (2R 6f)-2, 6- D net hyl tetrahydr o<l (2F~-pyridinyl]pentyl -
fl uoro-2-oxo0-1, 2, 3, 4- tetrahydro-' ol i nyl ) benzenecar boxi de; 3-(
1-5-[{2R, 6S) -2, 6- D net (2Fn- pyri dig [
oxo-7-sul fanyl -1, 2, 3/4 ' <qui nol i nyl) 3 dam de;
——
o N o
) :
8 9
15 To 3-(2-hydroxyphenyl)-3,4-dihydro-2(1H)-quinolinone (8) (0.650 g,

2.72 mmol) in carbon disulphide (10 mL) and methylene chloride (10 mL) was

slowly added (10 minutes) a solution of bromine (0.17 mL, 3.30 mmol) in carbon

disulphide (5 mL). After 2 hours a precipitate had fully formed which was

collected and washed with ether (2 x 10 mL). This afforded the required product
20 (9) (0.738 g, 85%).

TH NMR (DMSO0, 400 MHz): § 10.29 (1H, s), 7.21 (2H, m), 7.16 (2H, m),

6.91 (2H, m), 6.78 (1H, d, J= 8.5 Hz), 3.93 (1H, dd, J = 12.0 Hz, 6.4 Hz),

3.19(1H,dd, J=15.4 Hz, 12.1 Hz), 2.97 (1H, dd, ] = 15.4 Hz, 6.3 Hz).

APCI MS 318/320.




3-[ 1-5-[(2,R 6S~-2,6-Di nethyltetrahydro-1 (2l ~-pyridinyl]pentyl-

(met hyl sul fanyl ) - 2 oxo- 1,2, 3, 4-tetrahydro-3 20 %5 SEP 2[][]2
quinolinyl]b bOX|mdamde 3-[ 1-5-[(2R, 6f)-2, 6-Di net %

1 (2Fn-pyridiny pe -2 oxo-7-(trifluoronmethyl~ 1,2,3,4-tetr

qui noIinyI]benzenecarboxim'dam' de; 3-( 1-5-[(2R 6f)-2,6-D net hyltetrahydro-
1 (2F~- pyri di nyl ] pentyl -7 25

met hyl - 2- oxo-1, 2, 3, 4-tetrahydro- 3-qui nolin g)benzenecar boxi m dam de;

3- 3- [Am no(im nohnet hyl ] phenyl -1-5-[ (28, 6f'§ 2 6 di methyl tetrahydro-1
(2F~-pyridinyl] s Peepardiioh,of, B2 Wefiry 1 i 9l}i3neakyars-(1imp-aci d;
met hyl 3-3-[ Am no éﬁcnq)no) et hyl ] ph!anyl -1-5- 2R 6S' ~- 2% aiky aHy-

di met hyl t et r ahy ‘?31'{%~- pyridi nyl ] pentyl 2 oxo-1, 2, 3, 4- tetrahydro 7

qui nol i necar boxyl at e; WO 99/ SOZGﬁ 124 2 5 S E P 2002 PCT/]#S%I 26' 109
3-(7-Cyano-1-5-[ (2R, 6S~-2, 6-di net hyjltetrahydro-1 (21~
pyridinyl] pentyl -2-o0xo0-1, 2, 3, 4-tetes

qgui nol i nyl ) benzenecar boxi m dam d¢

()
(21~-pyridinyl ] pentyl X ' A<t et r ahydr o7
3-3-[ Am no(i m nohnet
di met hyl t et r ahydr o- | { 2Ro~pyvyg ntyI
t et r ahydr o- 7- qui nol i neear bo m dam de; 10
3-1-5-[ (2R 65-2,6-D nethyl tetrahydro-1 (2l ~-pyridi nyI]pentyI
[ hydrazi no(i mno)rrethyl] 2--ax0-1,2,3,4-tetrahydro-3 49
gui nol i nyl benzenecar boxi m dam de;

?2 l?; [ Ai no(i rr: ]no) met hI/d Mﬂxbmdm-ﬂﬁiioté@itiheﬁﬁ)g}@dﬁxydimm hﬁ:{ﬂbﬁﬁdﬁé(ﬂ%ﬁ 1 g
~- ri n 0XO0- e ui nol i necar boxam e,
3-[ 1P é- [ ( Ryasp@’]é f)we 9?4%99@ %Odezsﬁl%icwyw}% ™38

(hydroxynet hyl ) -R- xﬁfﬂéi)lan% tﬁeﬂb&?l%ﬂ"e?l 5138 mL., 9.92 mmol). The mixture was
qU| nol i nyl ] benzenecar boxi m dam

3- (7- ( Ani nomet hystired arqofp Rnetature @ordibrhontsy dileted siithethylacetarR200mL),
pyridinyl]pentyl wish 93(9&'1&1 b%'mg éfﬁ()tdxﬁf.,f %n{ ﬂ{eg d%ed over MgSO4. Chromatography, silica

qgui nol i nyl )benzenecar poXxim

1-5-[ (2R, 6S~- 2 epmyb%%tmxﬂh&dae,(ﬁfofdmze réljuivéd bRABEY10)4 q2.17 gé_sso@.(

vitro-2-oxo-1, 2 4-t et rahydro- 3-qui nol i nyl )bcnzcnecar boxi m
1-5-[ (2R HB~-- 2, GLIDNNER HCDC3; 3000WHoy: & 8(AD(HPrs), 30 (THp AN Y17 AR,

hydr oxy- 2- oxo- 1, 2, 3, 4-tetrahydro-3-qui nolinyl)benzenecarboxi m dam de; 3-(

1S [(2R 6, S' ) - 26715 Ha Aylll (6l yolt.5 Hz), 69801 Ep i =16.3 ¥z beBt GIEL, 3,
J=8.3 Hz), 6.78 (1H, d, J = 7.9 Hz), 5.07 (2H, s), 4.09 (1H, dd, J= 13.2 Hz,
6.6 Hz), 3.38 (1H, dd, J = 15.2 Hz, 13.2 Hz), 2.99 (1H, dd, J = 15.8 Hz, 6.6 Hz).
APCI MS 408/410.

15 Step (e) Preparation of: 4-(benzyloxy)-3-(2-0x0-1,2,3,4-tetrahydro-
3-quinolinyl)benzenecarbonitrile

Br CN
O OCH,Ph
N o 9 N o 0CH2Ph
H H

10 11

To 3-[2-(benzyloxy)-5-bromophenyl]-3,4-dihydro-2(1H)-quinolinone (10)
(2.77 g, 6.79 mmol) in DMF (8 mL) was added copper (I) cyanide (2.7 g,




met-hoxy- 2- oxo-1, 2, 3, 4-t et rahydr o- 3- qui nol i nyl ) benzenecar boxi nj %a Eﬁ
3-(7-(Benzyl oxy)-1-S-[ (2R, 6-2, 6-di net hyl tetrahydro-1 (21~ né r§ 2002
pyridi nyl ] pen{d oofspspso- 1, 2, 3, 4-tetrahydro-3 30 PCT/US98/26700
qui nol i nyl ) benzenecar boxi m dam de;
2-[(3-3-[Am no(i m no) net hyl ] phenyl -1-S-[ (28, 6S)-2,6 dinethyltetrahydro-1
2H) - pyri di nyl ] pentyl - 2- oxo- 1, 2-di hydro-7 qui nol i nyl)oxy]acetic acid; 25
E-P 2002 WO 99/ S0263 PCT/ US98/ 26709 - 125¢9_
[ 3-[ Am no(i nvno) met hyl ] phenyl - 1-5- (2R, 6S) - 2 6di net hyl t et r ahydr o- 1( 2H)
y
[

p
B S ot A P e a0
2
2

P

(3-

N

(3-

)y pyrtdimy ] p?&?@”’%ﬁ B RYOH 1 06 B A Belidfn bl [ 20 e ar 10
3
3

A nof I(mxn@bm)%hhﬁhﬁgwerhéscbﬁ e it stk 1 et ahydr o- 1

pyri di nyl ] pentyl 0XO0- di hydro-'7 qui nol'i nyl ) am no] propanoi ¢ aci d;

-[
i
- [ A no( ldﬁrd?ﬁb)t &;myl §1n£hegex letuhn3d% 26 gﬁﬁ).-taié 16 S0V Btiylxdetaed nalexalied- 1
i

pyri di nyl ] pe - 0X0-1, 2-di hydro-7 1 ui nol i nyl') am no] but anoi c

i ﬁ; d3- 1- ﬁ [(tQﬁfy@Q (}lﬁl@jbgnﬁ%!/l t et rahydro 1 (21~-pyridinyl]pentyl -
Gui ol | ny 1] bens RN BP0 dod MIEDE PO TE 9.7 LR decd 7Bk @eqlf!s)hydr o1

(21~-pyridinyl] pﬁw(&m 4, 129294%)77(40-37H (8H, m),689 (2H3m) 5.22 (2H, m), 4.04 (1H,

1,2, 3,4-tetraazo] - ylrret Ofél%,z tetra gl

gu.(gmA. nyl ] ?egzﬁjﬁ%aggﬁm )dtgsll(iﬂtdd; dl 7;&(12312 Hz), 2.93 (1H, dd,
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15 To 4-(benzyloxy)-3-(2-0x0-1,2,3,4-tetrahydro-3-quinolinyt)-

benzenecarbonitrile (11) (0.270 g, 0.76 mmol) in DMF (3 mL) was added sodium
hydride (60% in oil) (0.035 g, 0.9 mmol) and 1,5-dibromopentane (0.5 mL,
3.67 mmol), and then the solution was stirred for 1 hour. The solution was diluted
with IN HCI (10 mL) and extracted with ethyl acetate (2 x 100 mL). The

20 combined organic extracts were washed with brine (2 x 100 mL), dried with

magnesium sulfate, filtered, and evaporated in vacuo. The residue was purified on
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To (12) 4-(benzyloxy)-3-[ 1-(5-bromopentyl)-2-oxo-1,2,3,4-tetrahydro-
3-quinolinylJbenzenecarbonitrile (0.23g, 0.457 mmol) was added cis-2,6-
15 dimethylpiperidine (5 mL, 37.0 mmol), and the solution was stirred at 70°C for
48 hours. The mixture was evaporated in vacuo. HPLC: RT = 18.06 min.
(Beckman 235328 C18 5 um 4.6 mm x 25 ¢m, eluted with a mixture of solvents

consisting of (i) 0.1% trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic
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wherei n sai d di sg3gdes (18 5dimBe M x 28 cmAcliRil With DGH@EE oNDIventsIoasitidg,
wherein said disorder is heart failure. 10 25. A nethod according to Caim
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conpound of C ai rae?l .5 ageilimite, R>=214 M. carrier, diluent, or excipient. 28.
A pharnmaceutical fornulation conprisi r:ig a conmpound of Claim 1l together

. d, . g
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of a compound accarding.to claim 1 for.the preparation.of a. i, cament for
the treat nent or?‘ﬂ%‘ﬁﬁ&?%%?sflwg}%h&mmrﬁﬁfg&“&ép ‘F?Pgaotﬁﬁm 32. Use
according to claiffudtoackfteictd i watkd attl 610094 triffuoYSHeOSadid inCiEbRRitdle, 33, Use
according to claim3l, wherein said disorder is arterial thronbosis. 34.
Use according t ogwdientprofile 8020 @):Gi) &l %9 (19:68)chwer 23 minutesoflew yatenbol i sm  35.
Use according to,cl aim.3 wherei n.sai d disorder is nyocardial infarction.
36. Use accordi né%trgué%la\]nﬁﬁﬁ'l',%w)éi n said disorder is cerebral infarction

31. Use a@oording to Thatddidaé wadheli®bRes & sifibfacdiRracidy10 afil)and trested 38. Use
according to claim 31, erein said disorder, is cancer, 39. Use according

] wh
to claim 31, V\/.nef“éi.hr? dé@ize%p(pé)é@ @pd hydragenated foyl$ hayes, _‘@E EB*‘H{en‘ﬁf‘st@t%? im
31, wherein saidugdhsg dfife, reatld 3ARivARer 14AL, ARAGhAFSAPSHaRA. THE elidhdwad
wherein said disorder 1s heart failure.
purified by preparative HPLC (Vydac 218TP1022 C18, eluted with a mixture of
solvents consisting of (i) 0.1% trifluoroacetic acid in water, and (ii) 0.1%
25 trifluoroacetic acid in acetonitrile, gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over

90 minutes, flow rate 20 mL/minute, A = 214 nM), converted to the HCI salt by

ion exchange chromatography, and then lyophilized to give 3-(1-5-[(2R,6S5)-

2,6-dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2,3,4-tetrahydro-

3-quinolinyl)-4-hydroxybenzenecarboximidamide dihydrochloride (0.123 g, 50%)
30 of product (13) as a powder.

CI MS M+1 =463.
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To 3-(2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarbonitrile (17)

5 (2.76 g, 11.1 mmol) in DMF (15 mL) at 0°C were added 1,5-dibromopentane
(10.22 g, 44.4 mmol) and sodium hydride (0.48 g, 12.0 mmol), and the solution
was stirred at this temperature for 3 hours. The solution was diluted with water
and extracted with ethyl acetate (3 x 200 mL). The combined organic extracts
were washed with brine (2 x 100 mL), dried with magnesium sulfate, filtered, and

10 evaporated in vacuo. The residue was purified on a silica gel column eluted with
20% ethyl acetate in hexane. The product (18) was isolated 1.59 g (36%) as a

yellow oil.
TH NMR (CDCl3, 300 MHz): 8 7.58-7.28 (5H, bm), 7.20 (1H, m), 7.05 (2H, m),

3.99 (2H, m), 3.85 (1H, m), 3.41 (2H, m), 3.19 (2H, m), 1.91 (2H, m), 1.70 (2H,
15 m), 1.54 (2H, m).
CIMS M+1 = 397/399, M-1 = 395/396.
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To 3-[1-(5-bromopentyl)-2-0x0-1,2,3,4-tetrahydro-3-quinolinyl}-
5 benzenecarbonitrile (18) (1.59 g, 4.00 mmol) in DMF (3 mL) was added cis-2,6-

dimethylpiperidine (10 mL, 74 mmol). The solution was stirred at 70°C for
24 hours. The solution was cooled, diluted with water, and extracted with ethyl
acetate (3 x 200 mL). The combined organic extracts were washed with saturated
sodium bicarbonate (2 x 100 mL), washed with brine (2 x 100 mL), dried with

10 magnesium sulfate, filtered, evaporated in vacuo, coevaporated with toluene, and
dried under high vacuum to give (19) in quantitative yield as a yellow oil.
1H NMR (CDCl3, 300 MHz): § 7.50-6.96 (8H, bm), 3.91 (2H, m), 3.80 (1H, m),

3.13 (2H, m), 2.67 (2H, bs), 2.36 (2H, bs), 1.66-1.15 (12H, bm), 1.01 (6H, m).
HPLC: RT = 14.25 min. (Beckman 235328 C18 5 um 4.6 mm x 25 cm, eluted

15 with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to
10:90 (1):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).
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1,2,3,4-tetrahydro-3-quinolinyl)benzenecarbonitrile (19) (1.00 g, 2.33 mmol) in

methanol (20 mL) were added hydroxylamine hydrochloride (0.40 g, 5.76 mmol)

and diisopropylethylamine (0.40 mL, 2.30 mmol). The solution was stirred at

room temperature for 16 hours. The solvent was evaporated in vacuo, and the oil
10 was dried under high vacuum to give (20) in quantitative yield.

HPLC: RT = 9.22 min. (Beckman 235328 C18 5 um 4.6 mm x 25 cm, eluted with

a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and

(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90

(i):(i1) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).

15 Step (h) Preparation of: 3-(1-5-{(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)-N-

[(2,2,2-trifluoroacetyl)oxy]benzenecarboximidamide
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(21) as a yellow oil in quantitative yield.

HPLC: RT = 18.37 min. (Beckman 235328 C18 5 pm 4.6 mm x 25 cm, eluted

with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and

(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90
10 (1):(i1) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).

Step (1) Preparation of: 3-(1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyljpentyl-2-0x0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide
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To 3-(1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-pyridinyl)pentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)-N-[(2,2,2-trifluoroacetyl)oxy]-
benzenecarboximidamide (21) (1.27 g,.23.1 mmol) in trifluoroacetic acid (16 mL)

5 was added 20% palladium on carbon (0.2 g), and the mixture was hydrogenated
33 PSI of Hy at 23°C for 3 hours. The mixture was filtered, and the filter pad

washed with trifluoroacetic acid. The combined filtrate and washings were
evaporated in vacuo, and the residue was purified by preparati\;e HPLC (Vydac
218TP54 C18, eluted with a mixture of solvents consisting of (i) 0.1%

10 trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic acid in acetonitrile,
gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over 90 minutes, flow rate
20 mL/minute, A = 214 nm) and lyophilized to give the TFA salt of (22) as an off-
white solid. To the solid in acetonitrile (2 mL) and water (2 mL) was added
Amberlite® IRA-400(Cl) ion exchange resin. The mixture was filtered through

15 additional resin, and the filtrate was lyophilized to give 619 mg (52%) of (22) as
an off-white solid.
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5 HPLC: RT = 9.65 min. (Beckman 235328 C18 5 um 4.6 mm x 25 cm, eluted with

a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (1):(ii) to 10:90
(i):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).

EXAMPLE 4
10 3-[3-(aminomethyl)phenyl])-1-5-[(2R,68)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-3,4-dihydro-2(1H)-quinolinone

19 23
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)benzenecarbonitrile (19) (0.71 g, 16.5 mmol) was
15 hydrogenated over Raney nickel (0.5 g) in methanol (45 mL) and triethylamine

(5 mL) for 4 hours at room temperature. The mixture was filtered and the filter
pad washed with methanol. The combined filtrate and washings were evaporated
in vacuo, and the residue was purified by preparative HPLC (Vydac 218TP54

C18, eluted with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in
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1H NMR (DMSO, 400 MHz): 5 8.38 (2H, s), 7.35-7.10 (7H, m), 6.95 (1H, m),

3.92 (4H, m), 3.83 (1H, m), 3.36 (4H, s), 3.23-2.86 (6H, bm), 1.75-1.30 (8H, bm),

1.21 (6H, m).

10 CI MS M+1 =434,

HPLC: RT =9.56. (Beckman 235328 C18 5 ym 4.6 mm x 25 cm, eluted with a

mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and

(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90

(1):(i1) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).

15 The invention compounds have demonstrated factor Xa inhibitory activity
in the standard assays commonly employed by those skilled in the art.

Determination of Factor Xa IC5¢g and K; Constants

The ability of compounds to act as inhibitors of human factor Xa catalytic
activity is assessed by determination of that concentration of test substance that
20 inhibits by 50% (IC5() the ability of human factor Xa to cleave the chromogenic
substrate S2765 (N-CBz-D-Arg-L-Gly-L-Arg-p-nitroanilide. 2HCI, DiaPharma).
Typically, 145 uL. human factor Xa (1 nM final, Enzyme Research Laboratories)
in 10 mM HEPES, 150 mM NaCl, 0.1% BSA, pH 7.4 (HBSA buffer) and 5 pL of
test substance in DMSO (2% final) are incubated for 60 minutes at room
25 temperature. Following preheating to 37°C for 5 minutes, to this mixture is added
100 puL of S2765 in HBSA buffer. The velocity of §2765 hydrolysis is determined
at 37°C by measuring the initial rate of change of the optical density at
OD405 nM every 10 seconds for 5 minutes using a ThermoMax® Kinetic

‘Microplate Reader.
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0 500mM: The t&st comq substrate in HBSA buffer were incubated as

above, and the reaction was initiated with enzyme-buffer. The data (steady-state
velocity at various concentrations of the substrate and the inhibitors) of the
competitive inhibition was analyzed using the methods described by Segel
(Enzyme Kinetics, Wiley Interscience Publications, 1993). A non-linear
regression program, Kaleidograph and/or Microsoft Excel, was used to estimate

the kinetic parameters (K, Vimax and K;) by use of Michaelis-Menten and

reciprocal Dixon plot fits.

Determination of Thrombin IC5¢ and K; Constants

The ability of compounds to act as inhibitors of human thrombin catalytic
activity is assessed by determination of that concentration of test substance that
inhibits by 50% (IC50) the ability of human thrombin to cleave the chromogenic
substrate Chromozym TH (Tosyl-Gly-Pro-Arg-pNA*Ac, Boehringer Mannheim).
Typically, 145 uL human thrombin (0.75 nM, Enzyme Research Laboratories) in
a HPB buffer (10 mM HEPES, 100 mM NaCl, 0.05% BSA, 0.1% PEG-8000,
pH 7.4) and S pL of test substance in DMSO (2% final) are incubated for 60
minutes at room temperature. Following preheating to 37°C for 5 minutes, to this
mixture is added 100 uL of Chromozym TH in HPB buffer. The velocity of
Chromozym TH hydrolysis is determined at 37°C by measuring the initial rate of
change of the optical density at OD40s nM every 10 seconds for 5 minutes using
a ThermoMax® Kinetic Microplate Reader.

For K; determinations the assay conditions were essentially the same as
the aforementioned except for the following. The concentration of thrombin used
was 50 pM, and that of a fluorogenic Chromozym TH (i.e., Chromozym TH with
AMC instead of pNA tag, Novabiochem) was over the range of 1 to 40 uM. The
test compound and substrate in HPB buffer were incubated as above, and the
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inhibits by 50% (ICsq) the ability of human trypsin to cleave the chromogenic

‘substrate S2222 (N-Bz-L-Ile-L-Glu-L-Gly-L-Arg-p-nitroanilide. HC],

DiaPharma). Typically, 145 pL human trypsin (0.5 nM final) in 10 mM HEPES,

150 mM NaCl, 0.1% BSA, and 5 pL of the test substance in DMSO (2% final) are

10 incubated for 60 minutes at room temperature. Following preheating to 37°C for

5 minutes, to this mixture is added 100 pL of $2222 in HBSA buffer (100 pM

final), and the velocity of $S2222 hydrolysis is determined at 37°C by measuring

the optical density at OD4(5 nM every 10 seconds over 5 minutes using a

ThermoMax® Kinetic Microplate Reader.

15 For K determinations, the assay conditions were essentially the same as
the aforementioned except that the reaction was initiated with enzyme-buffer and
run at 24°C using a substrate range of 10 to 500 uM. Kinetic analysis was

performed as for factor Xa K; determinations.

' Determination of Tissue Factor/Factor VIla ICgq
20 The ability of compounds to act as inhibitors of the catalytic activity of

human tissue factor/factor VIla complex is assessed by determination of that
concentration of test substance that inhibits by 50% (ICs the ability of a complex
of human recombinant tissue factor/factor VIla to cleave the chromogenic
substrate Spectrozyme VIla (CH3S02-D-CHA-Arg-pNA*AcOH, American

25 Diagnostica). Typically, 50 pL human factor VIla (Enzyme Research
Laboratories) is incubated for 10 minutes as a 1:1 mixture (5 nM final each) with
95 uL recombinant human tissue factor (American Diagnostica) in a modified

HBSA buffer (10 mM Hepes, 5 mM CaCly, 0.1% BSA, pH 8.0). Then, 5 uL of
the test substance in DMSO (2% final) is added and incubated for 60 minutes at
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6 ratidéd HOOSLI( bf Spectrozyme VIla (500 pM ﬁnal) in modlﬁed HBSA, and the
velocity of Spectrozyme V1la hydrolysis is determined at 37°C by measuring the
optical density at an OD4(5 nM every 10 seconds over 5 minutes using a

ThermoMax® Kinetic Microplate Reader.

In Vitro Assay for Human Prothrombinase
This assay demonstrates the ability of test compounds of the invention to
inhibit the human prothrombinase (PTase) complex (typically comprising of
human factor Va, human factor Xa, Ca2*, and phospholipid moiety) and thereby,
10 the subsequent cleavage of prothrombin to yield thrombin. For determination of
IC5¢ (PTase) of the compounds of the invention, PTase activity was expressed by
thrombin activity.
PTase reaction was performed in 100 pL of mixture containing PTase
(20 uM) PCPS (Avanti Polar Lipids following a procedure modified from
Barenholz et al., Biochemistry, 1977;16:2806-2810) in a 30:70 ratio, 2.5 nM
human factor Va (Enzyme Research Laboratories) and 2.5 pM human factor Xa
(Enzyme Research Laboratories) in modified HEPES buffer (10 mM Hepes, 150
mM NaCl, 0.1% PEG-8000, 0.05% BSA, 2.5 mM CaCly, pH 7.4), 3 uM human

15

prothrombin (Enzyme Research Laboratories) and varied concentrations of the
20 test compounds (1 nM to 100 uM in DMSO, 2% final). Reaction was started by
co-incubating PTase with test compound for 60 minutes at room temperature,
followed by addition of prothrombin for 6 minutes at room temperature, Next, the
reaction was quenched by the addition of 100 pL of 20 mM EDTA. Activity of
the thrombin (product) is then measured in the presence of 50 uL S2238 (250 uM
25 final, H-D-Phe-Pip-Arg-pNA*Ac, DiaPharma) as substrate by measuring the
change at 37°C in OD4s nM for 5 minutes at 10-second intervals using a

ThermoMax® Kinetic Microplate Reader.
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required to double the clotting time determined. Typically, the test compound
(50 pL volume of varying concentrations 0.1 uM to 1000 uM) and blood plasma
(100 pL volume) were incubated at 37°C for 10 minutes and then tissue

10 thromboplastin, typically Neoplastine from American Bioproducts with calcium,
was added. Fibrin formation and the time required for a clot to form were
determined using an automated ST4 Clot Detection System in duplicate.

In an ex-vivo modification of this assay, drug was administered

intravenously or orally to a group of rats or rabbits. At various times blood

15 samples were collected, and the PT coagulation assay as described above were
performed.

Arterio-Venous Shunt Stasis Antithrombotic Model
In vivo measurements of antithrombotic activity were performed according
to the procedure of Vogel et al., Thromb. Res., 1989;54:399-410. Briefly, the vena
20 cava was exposed, collateral veins were ligated, and sutures were loosely located
around the inferior vena cava. These sutures were tightened after drug
administration to induce stasis within the ligated portion of the vena cava. After an
appropriate time, the thrombus was isolated and weighed. The effect of varying
drug concentrations administered intravenously or orally on thrombus mass
25 reflected antithrombotic activity.
Alternatively, and according to the procedure of Smith et al., Br. J.
Pharmacol., 1982;77:29-38, the left jugular and right carotid artery were exposed
and cannulated. A shunt, which contains silk threads or preweighed cotton, is then
inserted which connects the two cannulated vessels. Once drug has been
30 administered, the shunt is closed, and the thrombus that forms on the foreign
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Arterial Thrombosis Model

FeCl3 Induced Carotid Arterial Injury Model
5 The FeCl3 induced injury to the carotid artery in rats was induced

according to the method described by Kurz K.D., Main R.W.,, Sandusky G.E.,
" Thrombosis Research, 1990;60:269-280 and Schumacher W.A. et al.,
J. Pharmacology and Experimental Therapeutics, 1993;267:1237-1242.
Male, Sprague-Dawley rats (375-410 g) were anesthetized with urethane
10 (1500 mg\kg-ip). Animals were laid on a 37°C heating pad. The carotid artery was
exposed through a midline cervical incision. Careful blunt dissection was used to
isolate the vessel from the carotid sheath. Using forceps, the artery was lifted to
provide sufficient clearance to insert two small pieces of polyethylene tubing
(PE-205) underneath it. A temperature probe (Physitemp MT23/3) was placed
15 between one of the pieces of tubing and the artery. Injury was induced by topical
application on the carotid artery above the temperature probe of a small disc (3
mm diameter) of Whatman No. 1 filter paper previously dipped in a 35% solution

of FeCl3. The incision area was covered with aluminum foil in order to protect the
FeCl3 from degradation by light. The vessel temperature was monitored for 60
20 minutes after application of FeCl3 as an indication of blood flow. Vessel
temperature changes were recorded on a thermister (Cole-Palmer
Model 08533-41).
The time between the FeCl3 application and the time at which the vessel

temperature decreased abruptly (>2.4°C) was recorded as the time to occlusion of
25 the vessel. The fold shift in mean occlusion time (MOT), therefore, refers to the
time to occlusion in drug-treated animal divided by control time to occlusion.
Inhibitor compounds were given as an intravenous bolus (0.75 mg/kg) followed
immediately by an intravenous infusion (50 pg/kg/min via femoral vein).
Typically, the compounds of the invention show 50% inhibition of factor

30 Xa proteolytic activity on a synthetic substrate in concentrations ranging from
50 uM to 1 nM.
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(Example 2)

The foregoing biological test has been used to establish the compounds of
this invention are useful for preventing and treating thrombotic disordérs, for
example, venous thrombodis, deep vein thrombosis, thrombophlebitis, arterial
embolism, coronary and cerebral arterial thrombosis, cerebral embolism, kidney

5 embolism, pulmonary embolism, first or recurrent myocardial infarction, unstable
angina, and cerebral infarction, stroke, and atherosclerosis.

The compounds of the present invention can be administered alone or in
combination with one or more therapeutic agents. These include, for example,
other anticoagulant, antiplatelet, or platelet inhibitory agents which include non-

10 steroidal anti-inflammatory agents such as aspirin, ibuprofen, naproxen sodium,
indomethacin, piroxicam and ticlopidine, thrombin inhibitors such as argatroban,
efegatran, inogatran, factor VlIla inhibitors, thrombolytic or fibrinolytic agents
such as tissue plasminogen activator, urokinase or streptokinase, and GP IIIb-Ila
antagonists.

15 The compounds are thus well-suited to formulation for convenient
administration to mammals for the prevention and treatment of such disorders.

The following examples further illustrate typical formulations provided by the
invention.
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Y109k#& ()-M[:bU410 | t109#& ()- @O%EE ()- | 109&#& ()-  109K#& ()- |

S109%#& () - 10%# §fofmhaladed |- PU410  Y109%#&' () - 109%k#&' () -
Ingredient Amount
~Compound of Formulas I-IV 200 mg
Sodium benzoate 5mg
Isotonic saline 1000 mL

The above ingredients are mixed and dissolved in the saline for IV

administration to a human suffering from, for example, arterial thrombosis.

Formulation 2

Ingredient Amount
Compound of Formulas I-IV 100 mg
Cellulose, microcrystalline 400 mg
Stearic acid 5mg

Silicon dioxide 10 mg

Sugar, confectionery 50 mg

5 The ingredients are blended to uniformity and pressed into a tablet that is

well-suited for oral administration to a human for preventing, for exampie,
cerebral infarction.

Formulation 3

Ingredient Amount
Compound of Formulas 1-IV 200 mg

Starch, dried 250 mg
Magnesium stearate 10 mg

The ingredients are combined and milled to afford material suitable for
10 filling hard gelatin capsules administered to humans suffering from, for example,
venous thrombosis.
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"10%#&' () - T10%#& ()- Y 10%#& ()- 3110% & ()- 3! 10%#& ()-
#f 10%-#&' () -Z5~T| [ : NA41010 yl "10%#& () - % 10%-#& ()- @O%#& ()-
C10%#& ()- | ' 10%#& ()- 10%#& ()-T2p[1: NA41010  10%#& ()-
Y 110%#& ()- &10% H&nfylatidn 810%-#& ()- F10%#& ()- 3 " 10%#& ()-;
#g| [ NA41010 | L*10%#& ()-  (RI0%#& ()- O' 1100%#& ()-  MO0%#& ()-
$10%#& ()- F Amount % wt/wt

Compound of Formulas I-IV 1

Polyethylene glycol 1000 74.5

Polyethylene glycol 4000 24.5

The ingredients are combined via melting and then poured into molds

containing 2.5 g total weight.

Formulation 5

Ingredient Amount % wt/wt
Compound of Formulas I-1V 0.1%
Propeilant 11/12 98.9%

Oleic acid

1%

The ingredients are dispersed in oleic acid with the propellant. The mixture

is added to an aerosol container fitted with a metering device.
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E X i
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5 or stereoisomers or pharmaceutically acceptable salts, esters, amides, or
prodrugs thereof, wherein:
A is selected from CHj, CH, C(alkyl);

B is selected from H, alkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heteroalkylalkyl, aryl, arylalkyl, heterocycle, heterocycloalkyl,
10 each optionally substituted with R} and R»;
D is selected from H, alkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heteroalkylalkyl, aryl, arylalkyl, heterocycle, heterocycloalkyl,
each optionally substituted with Ry and R»;
E is absent or selected from O, S, NH;
15 F is selected from N, NCH,, CH)N;

G is absent or selected from alkyl, alkyl interrupted by one or more
heteroatoms, cycloalkyl, cycloalkyl interrupted by one or more
heteroatoms;

J is absent or selected from aryl or heterocycle each optionally substituted

20 with R and Ry;

K is absent or selected from an alkyl, alkyl interrupted by one or more

heteroatoms, cycloalkyl interrupted by one or more heteroatoms,

cycloalkylalkyl interrupted by one or more heteroatoms, each
optionally substituted with Rj and R»;
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R T I s e i il
) ov (). " olowe () 1‘2@9&5&%%,%%?%%@@%% P 8%%"?1"#
"10% "& ()-B  s10%E#& ()- YakjiRéfo wywnd@m&%e&a! wea, N

x3319! 109&’ () *11099" & ()-. *! 109B& ﬂ]%
X! 109E#& ()- |"#$3?2DvU410  Naksylegier, N (=0) lNC(—O)aryl NC(=0)cycloalkyl

NC(=O)cycloalkylalkyl, NC(=0) alkylaryl, Rj, Ry, nitrile;
Ry is selected from H, amine, alkylamine, amide, C(*NH)NHNHj,
alkylC(=NH)NHNH>, C(=NH)NHOH, alkylC(=NH)NHOH,
10 NHC(=NH)NHj, alkyINHC(=NH)NH3, C(=S)NH>,
alkylC(=S)NHj, C(=NH)alkyl, alkylC(=NH)alkyl,
C(=NR3)N(R4)(Rs5), alkylC(=NR3)N(R4)(R5);
R is selected from H, chlorine, fluorine, bromine, iodine, OH, Oalkyl,

amine, alkylaldehyde, alkylamide, alkylester, alkylketone,

15 alkylacid, Oalkylamide, Oalkylacid, Oalkylester, aninealkylacid,
aminealkylamide, aminealkylester, NC(=0)alkyl, NC(=O)aryl,
NC(=0)cycloalkyl, NC(=0)alkylaryl, alkylamine, amide,
aldehyde, ester, ketone, NO7, SH, S(0)y(C1-10alkyl), SO3H,

SOsalkyl, CHO, acid, alkyl, C(=NH)alkyl, C(=NH)NHNH>,
20 alkylC(=NH)NHNH,, C(=NH)NHOH, alkylC(=NH)NHOH,

NHC(=NH)NH3, alkyINHC(=NH)NH3, C(=S)NH3,

alkylC(=S)NH», alkylC(=NH)alkyl, C(=NR3)N(R4)(R5),

alkylC(=NR3)N(R4)(R5);

R3, R4, and R5 are a hydrogen atom, alkyl group having 1 to 4 carbon

25 atoms optionally interrupted by a heteroatom, or R4 and Rg are

bonded to form -(CH2)p-W-(CH2)q-, wherein p and q are an

integer of 2 or 3, a certain position on the methylene chain is

unsubstituted or substituted by an alkyl group having 1 to 4 carbon

atoms, W is a direct bond, -CHj-, -O-, -N(Rg)-, or -S(O),~ wherein
30 RgisHoralkyl,andris O or 1 or 2;
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or stereoisomers or pharmaceutically acceptable salts, esters, amides, or
15 prodrugs thereof, wherein X, Y, R7, Rg, and --- are as follows:
X is selected from (CH»)s,
(CH2)4,
(CH3)g,

CH,C(=0)NHCH,CHy,
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CsHgCHj», and
CH>CH=CHCH>CHjy;
Y is selected from 2,6-dimethylpiperidinyl,

15 piperidinyl,
2,2,6,6-tetramethyl-piperidinyl-4-one,
(2-carboxy)piperidinyl,
(3-carboxy)piperidinyl,
(4-carboxy)piperidinyl,

20 3,5-dimethylpiperidinyl,
(4-hydroxy)piperidinyl,
(2-imino)piperidinyl,
piperidin-4-one-yl,
(2-dimethylaminomethyl)-piperidinyl,

25 (4-dimethylamino)-piperidinyl,
(4-sulphonyloxy)-piperidinyl,
(2-phenyl)piperidinyl,
2,5-dimethylpyrrolidinyl,
pyrrolidinyl,

30 (2-carboxy)pyrrolidinyl,
(3-N-acetyl-N-methyl)pyrrolidinyl,
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& () - FWANRXXXYY| [ - 210 X# 5 pydroxymethyl-pyrrolidinyl,
2-hydroxymethyl-5-methyl-pyrrolidinyl,
5 diisopropylamino,
diethylamino,
methylamino,
1-methyl-4,5-dihydro-1H-imidazol-2-yl,
2,5-dimethyl-1H-1-imidazolyl,

10 morpholinyl,
2,6-dimethylmorpholinyl,
piperazinyl,
2,6~dimethylpiperazinyl,
1H-pyrazolyl,

15 tetrahydro-1H-pyrazolyl,
2,5-dimethyltetrahydro-1H-1-pyrazolyl, and
1,2,3,4-tetrahydro-2-oxo-3-phenyl- 1 -quinolinyl;

R7 is selected from (3-amidino)phenyl,
phenyl,

20 4-methoxyphenyl,
4-(amidino)phenyl,
3-(aminocarbonyl)phenyl,
3-(methoxycarbonyl)phenyl,
(3-hydroxy)phenyl,

25 [3-hydroxylamino(imino)methyi]-phenyl,
[3-hydrazino(imino)methyl}-phenyl,
(3-aminomethyl)phenyl,
(3-amino)phenyl,
(3-methylamino)phenyl,

30 (3-dimethylamino)phenyl,
(5-amidino-2-hydroxy)phenyl,
(1-amidino)piperid-3-yi,
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10 3s!10% & ()- !3s! 10%(5-5%;1{iAiho)thien-2-yl,
(5-amidino)furan-2-yl,
(5-amidino)-1,3-oxazol-2-yl,

5 (2-amidino)-1,3-o0xazol-5-yl,
1H-pyrazol-5-yl,
tetrahydro-1H-pyrazol-3-yl,
(1-amidino)tetrahydro-1H-pyrazol-3-y
(2-amidino)-1H-imidazol-4-yl,

10 (2-amino)- 1H-imidazol-4-yl,

]

(5-amidino)-1H-imidazol-2-y],
(5-amino)-1H-imidazol-2-yl,
pyridin-3-yl,
(4-amino)pyridin-3-yl,

15 (4-dimethylamino)pyridin-3-yl,
(6-amino)pyridin-2-yl,
(6-amidino)pyridin-2-yl,
(2-amino)pyridin-4-yl,
(2-amidino)pyridin-4-yl,

20 (2-amidino)pyrimid-4-yl,
(2-amino)pyrimidin-4-yl,
(4-amidino)pyrimid-2-yl,
(4-amino)pyrimidin-2-yl,
(6-amidino)pyrazin-2-yl,

25 (6-amino)pyrazin-2-yl,
(4-amidino)-1,3,5-triazin-2-yl,
(4-amino)-1,3,5-triazin-2-yl,
(3-amidino)-1,2 4-triazin-5-yl,
(3-amino)-1,2 4-triazin-5-yl,

30 (3-amidino)benzyl,
(3-amino)benzyl,
(3-aminomethyl)benzyl,
(1-amidino)piperid-3-ylmethyl,
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(6-anuno)pyndm- -ylmethyl,
(2-amidino)pyrimidin-4-ylmethyl,

10 (2-amino)pyrimidin-4-ylmethyl,
(4-amidino)pyrimidin-2-ylmethyl,
(4-amino)pyrimidin-2-ylmethyl,
(6-amidino)pyrazin-2-ylmethyl,
(6-amino)pyrazin-2-ylmethyl,

15 3-aminocyclohexyl,
3-amidinocyclohexyl,
3-aminocyclohexylmethyl,
3-amidinocyclohexylmethyl,
3-aminocyclopentyl,

20 3-amidinocyclopentyl,
3-aminocyclopentyimethyl, and
3-amidinocyclopentylmethyl; and

Rg is selected from H,
Cl,
25 F,
SH,
SMe,
CF3,
CHs,

30 COsH,

COyMe,
CN,
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C(=NH)NH3>,

C(=NH)NHOH,

C(=NH)NHNH,,

C(=O)NH,

5 CH,O0H,
CH)NH»,,
NOy,

OH,
OMe,
10 OCH>Ph,

OCH>CO»H,
O(CH»3)>COsH,
O(CH3)3CO2H,
NHCH,CO»H,

15 NH(CH2)2CO2H,
NH(CH3)3CO92H,
OCH,CH,OH,
OCH(1H-tetrazol-5-yl),
NHj,

20 NHButyl,
NMey,
NHPh,
NHCH»Ph,
NHC(=O)Me,

25 NHC(=0)c-Hexyl,
NHC(=0)CHzc-Hexyl,
NHC(=O)Ph,
NHC(=0)CH>Ph,
NHS(=0)7Me,
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or stereoisomers or pharmaceutically acceptable salts, esters, amides, or

prodrugs thereof, wherein X, Y, R7, Rg, and --- are as follows:
X is selected from (CHj)s,
10 (CH2)4,
(CHp)g,
CH,C(=O)NHCH>CH,,
CH,>CH9NHC(=0)CH3,
(CH2)2NH(CH3),
15 (CH2)20(CHy)2,

CeH10

20 CH»CgHj1 0,
CeH10CH2,
CsHg,
CH,CsHg,
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Sl ke 16 1 Bl at0% e ) - 110% " & ()~ )10% 1" & () -
f}1|O([%r & () f- 10% 1" & (F%fé’@@’f’“bd%ulmr & ()-t S)10%r" & ()-
fOl 10%r"-& ()- 9! 10% &(4(-9ax’o¢w)mm&>(l) M &l 3109 z& ()-M z{|}rQ0

>s! 109K X& () - s! 10%#& 0 10" 10 11+10%" & ()-t
| +10% V' & () -tN| [ : 3&‘@%@‘& ertdlnv) | Qong ()-  FLO0%EH#& ()-'
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(2-imino)piperidiny!,
piperidin-4-one-yl,
(2-dimethylaminomethyl)-piperidinyl,
(4-dimethylamino)-piperidinyl,

15 (4-sulphonyloxy)-piperidinyl,
(2-phenyl)piperidinyl,
2,5-dimethylpyrrolidinyl,
pyrrolidinyl,

(2-carboxy)pyrrolidinyl,

20 (3-N-acetyl-N-methyl)pyrrolidinyl,
(3-amino)pyrrolidinyl,
(2,5-bis-methoxymethyl)-pyrrolidinyl,
2-hydroxymethyl-pyrrolidiny!,
2-hydroxymethyl-5-methyl-pyrrolidinyl,

25 diisopropylamino,
diethylamino,
methylamino,
1-methyl-4,5-dihydro- | H-imidazol-2-yl,
2,5-dimethyl-1H-1-imidazolyl,

30 morpholinyl,
2,6-dimethylmorpholinyl,

piperazinyli,
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(3-aminomethyi)phenyl,

10 (3-amino)phenyl,
(3-methylamino)phenyl,
(3-dimethylamino)phenyl,
(5-amidino-2-hydroxy)phenyl,
(1-amidino)piperid-3-yl,

15 (1-amidino)pyrrolid-3-yl,
(5-amidino)thien-2-yl,
(5-amidino)furan-2-yl,
(5-amidino)-1,3-oxazol-2-yl,
(2-amidino)-1,3-oxazol-5-yl,

20 1H-pyrazol-5-yl,
tetrahydro-1H-pyrazol-3-yl,
(1-amidino)tetrahydro-1H-pyrazol-3-yl,
(2-amidino)-1H-imidazol-4-yl,
(2-amino)-1H-imidazol-4-yl,

25 (5-amidino)-1H-imidazol-2-yl1,
(5-amino)-1H-imidazol-2-yl,
pyridin-3-yl,
(4-amino)pyridin-3-yl,
(4-dimethylamino)pyridin-3-yl,

30 (6-amino)pyridin-2-yl,
(6-amidino)pyridin-2-yl,
(2-amino)pyridin-4-yl,
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10% & ()- 109 & ()- (3| |([2amino)pynnudiﬂ%3&, ()-s ,/10% & () - @clO%'ﬁ&' .()_
OS8O VA0 SHELGMEY |, H0E0" Tysion (-
xK#lO%E" E& ()-) | #1096 " &4tamin®)pFiinidih-2-yl, 108 & ()-s 109 & () -
(6-amidino)pyrazin-2-yl,
(6-amino)pyrazin-2-yl,
(4-amidino)-1,3,5-triazin-2-yl,
(4-amino)-1,3,5-triazin-2-yl,
10 (3-amidino)-1,2,4-triazin-5-yl,
(3-amino)-1,2,4-triazin-5-yl,
(3-amidino)benzyl,
(3-amino)benzyl,
(3-aminomethyl)benzyl,
15 (1-amidino)piperid-3-ylmethyl,
(1-amidino)pyrrolid-3-ylmethyl,
(5-amidino)thien-2-ylmethyl,
(5-amidino)furan-2-ylmethyl,
(5-amidino)oxazol-2-ylmethyl,
20 (2-amidino)imidazol-5-yimethyl,
(5-amidino)imidazoi-2-ylmethyl,
(6-amidino)pyridin-2-ylmethyl,
(6-amino)pyridin-2-ylmethyl,
(2-amidino)pyrimidin-4-ylmethyl,
25 (2-amino)pyrimidin-4-ylmethyl,
(4-amidino)pyrimidin-2-ylmethyl,
(4-amino)pyrimidin-2-ylmethyl,
(6-amidino)pyrazin-2-ylmethyl,
(6-amino)pyrazin-2-ylmethyl,
30 3-aminocyclohexyl,
3-amidinocyclohexyl,
3-aminocyclohexylmethyl,

3-amidinocyclohexylmethyl,
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F,
SH,
SMe,
10 CF3,
CH3,
COsH,
COoMe,
CN,
15 C(=NH)NH3>,
C(=NH)NHOH,
C(=NH)NHNH3,
C(=O)NH2,
CH,OH,
20 CH7NH),
NO,,
OH,
OMe,
OCH>Ph,
25 OCH»CO2H,
O(CH3)2CO»H,
O(CH7)3COsH,
NHCH»COsH,
NH(CH)»)>CO»H,
30 NH(CH3)3CO»H,
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110% (& ()- C110% & ()- @10Yp& ()- L0E#10EHI ]| [ : A410EH
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'o| [: A410E# 321 10% & ()- 010% & ()- .10% & ()- -10%& ()-

3)10% & () - dAPCHoflibtetrazobg-31)( ) - F: 10% & ()- 8 10% & ()-

@10% & () - ﬁﬁg% & ()-bB410" Dr10% "<& ()-

NHButyl,
NMey,

NHPh,

NHCH»Ph,
NHC(=0)Me,
NHC(=0O)c-Hexyl,
NHC(=0)CHsc-Hexyl,
NHC(=0)Ph,
NHC(=0)CH»Ph,
NHS(=0);Me,
NHS(=O)yc-Hexyl,
NHS(=0),CHjc-Hexyl,
NHS(=0)5Ph, and
NHS(=0),CH»Ph.

5. A compound according to Claim 4 where X is (CH»)s.

6. A compound according to Claim 4 where Y is 2,6-dimethylpiperidinyl.

7. A compound according to Claim 4 where R7 is 2-hydroxy, 5-amidino
phenol.
8. A compound according to Claim 4 wherein Rg is H.

9. A compound according to Claim 4 where X is (CH3)s, Y is 2,6-
dimethylpiperidinyl and Rg is H.
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3-(1-6-[(2R,68)-2,6-Dimethyltetrahydro-1{2H)-pyridinyl Jhexyl-2-

10 0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;

2-[3-3-[Amino(imino)methyl]}phenyl-2-ox0-1(2H)-quinolinyl]-N-
2-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]ethylacetamide;

3-[3-3-[Amino(imino)methyl]phenyl-2-oxo-1(2H)-quinolinyl}-N-
[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinylJmethylpropanamide;

15 3-1-[2-(2-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl)ethylamino)ethyl}-2-oxo0-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;

3-[1-(2-2-[(2R,6S8)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyljethoxyethyl)-2-0xo-1,2-dihydro-3-

20 quinolinyl]benzenecarboximidamide;

3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]phenyl-2-
0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;

3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyllbenzyl-2-
oxo-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;

25 3-[1-(4-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyllmethylphenyl)-2-oxo-1,2-dihydro-3-

quinolinyl]benzenecarboximidamide;
3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexyl-2-o0xo0-1,2-dihydro-3-
30 quinolinyl)benzenecarboximidamide;
3-{1-(4-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]jcyclohexylmethyl)-2-0xo0-1,2-dihydro-3-

quinolinyl]benzenecarboximidamide;
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quinolinyl)benzenecarboximidamide;
3-[1-(3-{(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-

pyridinyl]cyclopentylmethyl)-2-oxo-1,2-dihydro-3-

quinolinyl]Jbenzenecarboximidamide;

10 3-{1-(3-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-
pyridinylJmethylcyclopentyl)-2-oxo-1,2-dihydro-3-
quinolinyl]benzenecarboximidamide;

3-(1-(E)-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]-2-
pentenyl-2-oxo-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;

15 3-[2-Oxo-1-(5-piperidinopentyl)-1,2-dihydro-3-
quinolinyl]benzenecarboximidamide;

3-2-Ox0-1-[5-(2,2,6,6-tetramethylpiperidino)pentyl]-1,2-dihydro-
3-quinolinylbenzenecarboximidamide;
1-5-[3-3-[Amino(imino)methyi]phenyl-2-oxo-1(2H)-

20 quinolinyi]pentyl-2-piperidinecarboxylic acid;

1-5-[3-3-{Amino(imino)methyl]phenyl-2-oxo-1(2H)-
quinolinyl]jpentyl-3-piperidinecarboxylic acid;

1-5-[3-3-[Amino(imino)methyl]phenyl-2-oxo0-1(2H)-
quinolinyl]pentyl-4-piperidinecarboxylic acid;

25 3-1-[5-(3,5-Dimethylpiperidino)pentyl}-2-oxo-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;

3-1-[5-(4-Hydroxypiperidino)pentyl}-2-oxo-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(2-Iminopiperidino)pentyl]-2-oxo-1,2-dihydro-3-

30 quinolinylbenzenecarboximidamide;

3-2-Ox0-1-[5~(4-oxopiperidino)pentyl]- 1 ,2-dihydro-3-
quinolinylbenzenecarboximidamide;
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5 1-5-[3-3-[ Amino(imino)methyl]phenyl-2-oxo-1(2H)-
quinolinyl]pentyl-4-piperidinesulfonic acid;
3-2-0Oxo0-1-[5-(2-phenylpiperidino)pentyl]}-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(2,5-Dimethyl-1-pyrrolidinyl)pentyl}-2-o0x0-1,2-dihydro-3-
10 quinolinylbenzenecarboximidamide;
3-2-Oxo0-!-[5-(1-pyrrolidinyl)pentyl}-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
1-5-[3-3-[ Amino(imino)methyl]phenyl-2-0x0-1(2H)-
quinolinyljpentyl-2-pyrrolidinecarboxylic acid;
15 N-(1-5-[3-3-[Amino(imino)methyl]phenyl-2-oxo0-1(2H)-
quinolinyl]jpentyltetrahydro- 1 H-pyrrol-3-yl)-N-methylacetamide;
3-1-[5-(3-Amino-1-pyrrolidinyl)pentyl}-2-oxo0-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
3-(1-5-[2,5-bis(Methoxymethyl)- 1 -pyrrolidinyl]pentyl-2-oxo-1,2-
20 dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[2-(Hydroxymethyl)-1-pyrrolidinyl}pentyl-2-oxo-1,2-
dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[2-(Hydroxymethyl)-5-methyl-1-pyrrolidinyl]pentyl-2-oxo-
1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
25 3-1-[5-(Diisopropylamino)pentyl]-2-oxo-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(Diethylamino)pentyl]-2-ox0-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(Methylamino)pentyl]-2-oxo-1,2-dihydro-3-
30 quinolinylbenzenecarboximidamide;
3-1-[5-(1-Methyl-1 H-imidazol-2-yl)pentyl]}-2-oxo0-1,2-dihydro-3-

quinolinylbenzenecarboximidamide;
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3-1-[5-(2,6-Dimethylpiperazino)pentyl]-2-oxo-1,2-dihydro-3-
10 quinolinylbenzenecarboximidamide;
3-2-Oxo0-1-[5-(1H-pyrazol-1-yl)pentyl}-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;
3-[2-Oxo-1-(5-tetrahydro- 1 H-pyrazol-1-ylpentyl)-1,2-dihydro-3-
quinolinyl}benzenecarboximidamide;
15 3-1-[5-(2,5-Dimethyltetrahydro-1 H-pyrazol-1-yl)pentyl]-2-oxo-
1,2-dihydro-3-quinolinylbenzenecarboximidamide;
3-(7-Chloro-1-5-{(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2-o0xo0-1,2-dihydro-3-
quinolinyl)benzenecarboximidamide;
20 3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-7-
fluoro-2-o0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
oxo-7-sulfanyl-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-[1-5-[(2R,6S)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-7-
25 (methylsulfanyl)-2-oxo-1,2-dihydro-3-
quinolinyl]benzenecarboximidamide;
3-[1-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljpentyl-2-
oxo-7-(trifluoromethyl)-1,2-dihydro-3-
quinolinyl}benzenecarboximidamide;
30 3-(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-
methyl-2-0x0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
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dimethyitetrahydro-1(2H)-pynidinyl]jpentyl-2-oxo-1,2-dihydro-7-
quinolinecarboximidamide;

3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,685)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-N-hydroxy-2-oxo-1,2-dihydro-

15 7-quinolinecarboximidamide;

3-1-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]jpentyl-
7-hydrazino(imino)methyl}-2-0xo0-1,2-dihydro-3-
quinolinylbenzenecarboximidamide;

3-3-[ Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-

20 dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-

quinolinecarboxamide;
3-[1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-

(hydroxymethyl)-2-0x0-1,2-dihydro-3-

quinolinyl]benzenecarboximidamide;

25 3-(7-(Aminomethyl)-1-5-{(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-oxo-1,2-dihydro-3-
quinolinyl)benzenecarboximidamide;

3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl jpentyl-7-
nitro-2-oxo-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;

30 3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyljpentyl-7-
hydroxy-2-oxo-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;

3-(1-5-[(2R,65)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl}pentyl-7-

methoxy-2-o0xo-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
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2-[(3-3-[ Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
5 dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)oxy]lacetic acid;
3-[(3-3-[Amino(imino)methyl]lphenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)oxy]propanoic acid,; .

10 4-[(3-3-{Amino(imino)methyliphenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7- _
quinolinyl)oxylbutanoic acid;

2-[(3-3-{ Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-o0xo-1,2-dihydro-7-

15 quinolinyl)amino]acetic acid;

3-[(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)amino]propanoic acid;

4-[(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6.5)-2,6-

20 dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)amino]jbutanoic acid;

3-[1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-7-
(2-hydroxyethoxy)-2-oxo0-1,2-dihydro-3-
quinolinyl]benzenecarboximidamide;

25 3-{1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]}pentyl-2-
o0xo0-7-(1H-1,2,3,4-tetraazol-5-ylmethoxy)-1,2-dihydro-3-
quinolinyllbenzenecarboximidamide;

3-(7-Amino-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-oxo0-1,2-dihydro-3-

30 quinolinyl)benzenecarboximidamide;

3-(7-(Butylamino)-1-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-oxo-1,2-dihydro-3-
quinolinyl)benzenecarboximidamide;
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quinolinyl)acetamide;

N-(3-3-[Amino(imino)methyl}phenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-o0xo0-1,2-dihydro-7-

15 quinolinyl)cyclohexanecarboxamide;

N-(3-3-[ Amino(imino)methyl}phenyl-1-5-[(2R,6S5)-2,6-
Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-0xo-1,2-dihydro-7-
quinolinyl)-2-cyclohexylacetamide;

N-(3-3-[Amino(imino)methyl}phenyl-1-5-[(2R,65)-2,6~

20 dimethylitetrahydro-1(2H)-pyridinyl]pentyl-2-0xo0-1,2-dihydro-7-
quinolinyl)benzenecarboxamide;

N-(3-3-[ Amino(imino)methyl]}phenyl-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-0xo0-1,2-dihydro-7-
quinolinyl)-2-phenylacetamide;

25 3-1-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-7-
[(methylsulfonyl)amino]-2-oxo-1,2-dihydro-3-
quinolinylbenzenecarboximidarnide;

3-(7-[(Cyclohexylsulfonyl)amino]-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro- 1(2H)-pyridinyljpentyl-2-0x0-1,2-dihydro-3-

30 quinolinyl)benzenecarboximidamide;

3-(7-{(Cyclohexylmethyl)sulfonyl}amino-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro- 1(2H)-pyridinyl}pentyl-2-oxo-1,2-dihydro-3-

quinolinyl)benzenecarboximidamide;
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oxo-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidohydrazide;
15 3-[3-(Aminomethyl)phenyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-3,4-dihydro-2(1/)-quinolinone;
3-(3-Aminophenyl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro- 1 (2H)-
pyridinylipentyl-3,4-dihydro-2(1H)-quinolinone;
1-5-[(2R,65)-2,6-Dimethylitetrahydro- 1(2H)-pyridinyl]pentyl-3-[3-
20 (methylamino)phenyl]-3,4-dihydro-2(1 H)-quinolinone;
3-[3-(Dimethylamino)phenyl]-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3,4-dihydro-2(1 H)-
quinolinone;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
25 ox0-1,2,3,4-tetrahydro-3-quinolinyl)-4-hydroxybenzenecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyllpentyl-2-
0x0-1,2,3,4-tetrahydro-3-quinolinyl)tetrahydro-1(2H)-
pyridinecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-
30 0x0-1,2,3,4-tetrahydro-3-quinolinyl)-1-pyrrolidinecarboximidamide;
5-(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinylJpentyl-2-
ox0-1,2,3,4-tetrahydro-3-quinolinyl)-2-thiophenecarboximidamide;
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1-5-[(2R,6S8)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-(3-
pyridinyl)-3,4-dihydro-2(1 H)-quinolinone;
25 3-(6-Amino-3-pyridinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-[6-(Dimethylamino)-3-pyridinyl}-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyllpentyl-3,4-dihydro-2(1 H)-
quinolinone;
30 3-(6-Amino-2-pyridinyl)-1-5-[(2R,6.5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
6-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
0xo0-1,2,3,4-tetrahydro-3-quinolinyl)-2-pyridinecarboximidamide;
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3-(2-Amino-4-pyridinyl)-1-5-{(2R,65)-2,6-dimethylietrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
4-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyljpentyi-2-
0x0-1,2,3,4-tetrahydro-3-quinolinyl)-2-pyridinecarboximidamide;
4-(1-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)-2-pyrimidinecarboximidamide;
3-(2-Amino-4-pyrimidinyl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
2-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl Jpentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)-4-pyrimidinecarboximidamide;
3~(4-Amino-2-pyrimidinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1H)-quinolinone;
6-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)-2-pyrazinecarboximidamide;
3-(6-Amino-2-pyrazinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1H)-quinolinone;
4-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)-1,3,5-triazine-2-carboximidamide;
3-(4-Amino-1,3,5-triazin-2-yl)-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyi-3,4-dihydro-
2(1H)-quinolinone;
5-(1-5-{(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinylJpentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)-1,2,4-triazine-3-carboximidamide;
3-(3-Amino-1,2 4-triazin-5-yl)-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-
quinolinone; '
3-[(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-2-
0xo0-1,2,3,4-tetrahydro-3-quinolinyl)methyl Jbenzenecarboximidamide;
3-(3-Aminobenzyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro- | (2H)-
pyridinyl}pentyl-3,4-dihydro-2(1H)-quinolinone;
3-[3-(Aminomethyl)benzyl}-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
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3-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-
0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl}tetrahydro-1(2H)-
pyridinecarboximidamide;

3-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyljpentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl}-1-
pyrrolidinecarboximidamide;

5-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyljpentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)methyi]}-2-
thiophenecarboximidamide;

5-[(1-5-[(2R,6S)-2,6-Dimethyitetrahydro- 1(2H)-pyridinyl]pentyl-2-
oxo-1,2,3 4-tetrahydro-3-quinolinyl)methyl]-2-furancarboximidamide;

2-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-
0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl}-1,3-oxazole-5-
carboximidamide;

5-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl]-1 H-imidazole-2-
carboximidamide;

2-{(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl}-1 H-imidazole-5~
carboximidamide;

6-[(1-5-[(2R,685)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)methyl}-2-pyridinecarboximidamide;

3-{(6~-Amino-2-pyridinyl)methyl}-1-5-[(2R,6S)-2,6-
dimethyltetrahydro- 1 (2H)-pyridinyl]}pentyl-3,4-dihydro-2(1H)-
quinolinone;

4-[(1-5-[(2R,65)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl}pentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl}-2-
pyrimidinecarboximidamide;

3-[(2-Amino-4-pyrimidinyl)methyl]-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-
quinolinone;
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2-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-
2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)methyl}-4-
pyrimidinecarboximidamide;
3-[(4-Amino-2-pyrimidinyl)methyl]}-1-5-[(2R,65)-2,6-
5 dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-
quinolinone;
6-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
oxo0-1,2,3,4-tetrahydro-3-quinolinyl)methyl]-2-pyrazinecarboximidamide;
3-[(6-Amino-2-pyrazinyl)methyl]-1-5-[(2R,6S5)-2,6-

10 dimethyitetrahydro-1(2H)-pyridinyli]pentyl-3,4-dihydro-2(1 H)-

quinolinone;
3-(3-Aminocyclohexyl)-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]jpentyl-3,4-dihydro-2(1H)-quinolinone;
3-(1-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-

15 oxo-1,2,3 4-tetrahydro-3-quinolinyl)cyclohexanecarboximidamide;

3-[(3-Aminocyclohexyl)methyl}-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-
quinolinone;

3-{(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-

20 oxo-1,2,3,4-tetrahydro-3-quinolinyl)methyl}cyclohexanecarboximidamide;

3-(3-Aminocyclopentyl)-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]jpentyl-3,4-dihydro-2( 1 H)-quinolinone;

3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyljpentyl-2-
oxo0-1,2,3,4-tetrahydro-3-quinolinyl)cyclopentanecarboximidamide;

25 3-[(3-Aminocyclopentyl)methyl}-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-
quinolinone;

3-[(1-5-[(2R,65)-2,6~-Dimethyltetrahydro-1(2H)-pyridinyi}pentyl-2-
0x0-1,2,3,4-tetrahydro-3-

30 quinolinyl)methyl]cyclopentanecarboximidamide;

3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]butyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
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3-(1-6-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pydilinyl]hexy1—2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
2-(3-3-[Amino(imino)methyl]jphenyl-2-oxo-1(2H)-quinolinyl]-N-
2-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-pyridinyl}ethylacetamide;
3-[3-3-[Amino(imino)methyljphenyl-2-0xo0-1(2H)-quinolinyl]-N-
[(2R,68)-2,6-dimethyltetrahydro-1(2H)-pyridinylJmethylpropanamide;
3-1-[2-(2-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl}ethylamino)ethyl]-2-0xo-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-[1-(2-2-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]ethoxyethyl)-2-oxo-1,2,3,4-tetrahydro-3-
qtﬁnolinyl]bcnzenecarboximidaﬁmide;
3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]lphenyl-2-
0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-4-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinylJbenzyl-2-
0xo0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-[1-(4-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-
pyridinylmethyiphenyl)-2-0xo0-1,2,3,4-tetrahydro-3-
quinolinylJbenzenecarboximidamide;
3-(1-4-{(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexyl-2-0x0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
3-[1-(4-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexylmethyl)-2-0x0-1,2,3 4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-[1-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyljmethylcyclohexyl)-2-o0xo0-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3~(1-3-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyljcyclopentyl-2-oxo-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
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3-[1-(3-[(2R,6S)-2,6-Dimethyltetrahydro- 1 (2H)-
pyridinyl]cyclopentylmethyl)-2-ox0-1,2,3,4-tetrahydro-3-
quinolinyljbenzenecarboximidamide;
3-[1-(3-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyljmethyicyclopentyl)-2-0x0-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-(1-(E)-5-[(2R,685)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl]-2-
pentenyl-2-ox0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-[2-Oxo-1-(5-piperidinopentyl)-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-2-Oxo0-1-[5-(2,2,6,6-tetramethylpiperidino)pentyl}-1,2,3,4-
tetrahydro-3-quinolinylbenzenecarboximidamide;
1-5-[3-3-[Amino(imino)methyljphenyl-2-oxo-1(2H)-
quinolinyl]pentyl-2-piperidinecarboxylic acid;
1-5-[3-3-[Amino(imino)methyl]phenyl-2-oxo-1(2H)-
quinolinyl]jpentyl-3-piperidinecarboxylic acid;
1-5-f3-3-{ Amino(imino)methyl]phenyl-2-oxo0-1(2H)-
quinolinyl]pentyl-4-piperidinecarboxylic acid;
3-1-[5~(3,5-Dimethylpiperidino)pentyl]-2-o0x0-1,2,3,4-tetrahydro-
3-quinolinylbenzenecarboximidamide;
3-1-[5-(4-Hydroxypiperidino)pentyl]-2-o0xo0-1,2,3 4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(2-Iminopiperidino)pentyl}-2-oxo-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-2-Oxo-1-[5-(4-oxopiperidino)pentyl]-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-[1+(5-2-[(Dimethylamino)methyl]piperidinopentyl)-2-oxo-
1,2,3,4-tetrahydro-3-quinolinylJbenzenecarboximidamide;
3-(1-5-[4-(Dimethylamino)piperidino]pentyl-2-oxo-1,2,3,4-
tetrahydro-3-quinolinyl)benzenecarboximidamide;
1-5-[3-3-[amino(imino)methyl]phenyl-2-0x0-1(2H)-
quinolinyl]pentyl-4-piperidinesulfonic acid;
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3-2-Oxo0-1-[5-(2-phenylpiperidino)pentyl]-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(2,5-Dimethyl-1-pyrrolidinyl)pentyl]}-2-oxo-1,2,3,4-
tetrahydro-3-quinolinylbenzenecarboximidamide;
5 3-2-0Oxo0-1-[5-(1-pyrrolidinyl)pentyl}-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
1-5-[3-3-[ Amino(imino)methyl]phenyl-2-oxo-1(2H)-
quinolinyl]pentyl-2-pyrrolidinecarboxylic acid;
N-(1-5-{3-3-[Amino(imino)methyl]phenyl-2-oxo-1(2H)-
10 quinolinyl]pentyitetrahydro-1H-pyrrol-3-yl)-N-methylacetamide;
3-1-[5-(3-Amino-1-pyrrolidinyl)pentyl}-2-0x0-1,2,3,4-tetrahydro-
3-quinolinylbenzenecarboximidamide;
3-(1-5-[2,5-bis(Methoxymethyl)- 1 -pyrrolidinyl}pentyi-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
15 3-(1-5-[2-(Hydroxymethyl)-1-pyrrolidinyl}pentyl-2-ox0-1,2,3,4-
tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[2-(Hydroxymethyl)-5-methyl- 1-pyrrolidinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-1-[5-(Diisopropylamino)pentyl]-2-0x0-1,2,3,4-tetrahydro-3-
20 quinolinylbenzenecarboximidamide;
3-1-[5-(Diethylamino)pentyl]-2-oxo-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-1-[5-(Methylamino)pentyl]-2-oxo0-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
25 3-1-[5-(1-Methyl-1 H-imidazol-2-yl)pentyl]-2-oxo0-1,2,3,4-
tetrahydro-3-quinolinylbenzenecarboximidamide;
3-1-[5-(2,5-Dimethyl-1 H-imidazol-1-yl)pentyl}-2-o0xo-1,2,3,4-
tetrahydro-3-quinolinylbenzenecarboximidamide;
3-[1-(5-Morpholinopentyl)-2-oxo-1,2,3 4-tetrahydro-3-
30 quinolinyl]benzenecarboximidamide;
3-1-[5-(3,5-Dimethylmorpholino)pentyl}-2-oxo-1,2,3,4-tetrahydro-
3-quinolinylbenzenecarboximidamide;
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3-[2-Oxo0-1-(5-piperazinopentyl)-1 ,2,3,4~teu'ahydrd-3-
quinolinyl]benzenecarboximidamide;
3-1-[5-(2,6-Dimethylpiperazino)pentyl]}-2-oxo-1,2,3,4-tetrahydro-
3-quinolinylbenzenecarboximidamide;
5 3-2-Oxo0-1-[5-(1 H-pyrazol-1-yl)pentyl]-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-[2-Oxo0-1-(5-tetrahydro- 1 H-pyrazol-1-ylpentyl)-1,2,3,4-
tetrahydro-3-quinolinylJbenzenecarboximidamide;
3-1-[5-(2,5-Dimethyltetrahydro- 1 H-pyrazol-1-yl)pentyl}-2-oxo-
10 1,2,3,4-tetrahydro-3-quinolinylbenzenecarboximidamide;
3-(7-Chloro-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-o0xo0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-
15 fluoro-2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-
oxo-7-sulfanyl-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-[1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-
(methylsulfanyl)-2-0x0-1,2,3,4-tetrahydro-3-
20 quinolinyl]benzenecarboximidamide;
3-[1-5-[(2R,685)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-
oxo-7-(trifluoromethyl)-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljpentyl-7-
25 methyl-2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-3-{ Amino(imino)methyli]}phenyl-1-5-[(2R,6S5)-2,6-
dimethyitetrahydro-1(2H)-pyridinyi]pentyl-2-oxo0-1,2,3 4-tetrahydro-7-
quinolinecarboxylic acid;
methyl 3-3-[ Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-
30 dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-0x0-1,2,3,4-tetrahydro-7-
quinolinecarboxylate;
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3-(7-Cyano-1-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-ox0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-0x0-1,2,3,4-tetrahydro-7-
quinolinecarboximidamide;
3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-N-hydroxy-2-oxo-1,2,3,4-
tetrahydro-7-quinolinecarboximidamide;
3-1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-7-
[hydrazino(imino)methyl}-2-ox0-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo0-1,2,3,4-tetrahydro-7-
quinolinecarboxamide;
3-[1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinylpentyl-7-
(hydroxymethyl)-2-oxo-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;
3-(7-(Aminomethyl)- 1-5-[(2R,68)-2,6-dimethyltetrahydro- 1(2H)-
pyridinyljpentyl-2-oxo-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-7-
nitro-2-0xo0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,6S)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyljpentyl-7-
hydroxy-2-o0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-7-
methoxy-2-0x0-1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(7-(Benzyloxy)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-o0x0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
2-{(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyitetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)oxylacetic acid;
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3-[(3-3-[Axrﬁno(inxino)methyl]phenyl-1—5-[(2R,6S)—-2,6-
dimethyitetrahydro-1(2H)-pyridinyl]pentyl-2-0xo-1,2-dihydro-7-
quinolinyl)oxy]propanoic acid;

4-[(3-3-[ Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-

5 dimethyitetrahydro- 1(2H)-pyridinyl]pentyl-2-oxo0-1,2-dihydro-7-

quinolinyl)oxy]butanoic acid;

2-[(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-2-0xo0-1,2-dihydro-7-
quinolinyl)amino}acetic acid;

10 3-[(3-3-[Amino(imino)methyl}phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-0x0-1,2-dihydro-7-
quinolinyl)amino]propanoic acid;

4-[(3-3-[Amino(imino)methyi]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-2-0x0-1,2-dihydro-7-

15 quinolinyl)aminoJbutanoic acid;

3-[1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl Jpentyl-7-
(2-hydroxyethoxy)-2-oxo0-1,2,3,4-tetrahydro-3-
quinolinyl}benzenecarboximidamide;

3-[1-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-

20 oxo-7-(1H-1,2,3,4-tetraazol-5-ylmethoxy)-1,2,3,4-tetrahydro-3-
quinolinyl]benzenecarboximidamide;

3-(7-Amino-1-5-[(2R,65)-2,6-dimethyltetrahydro- 1 (2H)-
pyridinyl}pentyl-2-0x0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;

25 3-(7-(Butylamino)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-oxo-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;

3-(7-(Dimethylamino)-1-5-[(2R,685)-2,6-dimethyltetrahydro- 1 (2.H)-
pyridinyljpentyl-2-oxo-1,2,3,4-tetrahydro-3-

30 quinolinyl)benzenecarboximidamide;

3-(7-Anilino-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2-o0xo0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
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3-(7-(Benzylamino)-1-5-[(2R, 6.5‘)-2,6-dimethyltetrz;hydro-l (2H)-
pyridinyl]pentyl-2-0x0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
N-(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-o0x0-1,2-dihydro-7-
quinolinyl)acetamide;
N-(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-o0xo0-1,2-dihydro-7-
quinolinyl)cyclohexanecarboxamide;
N-(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)-2-cyclohexylacetamide;
N-(3-3-[Amino(imino)methyl}phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo- 1,2-dihydro-7-
quinolinyl)benzenecarboxamide;
N-(3-3-[Amino(imino)methyl]phenyl-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-2-oxo-1,2-dihydro-7-
quinolinyl)-2-phenylacetamide;
3-1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]jpentyl-7-
[(methylsulfonyl)amino}-2-0x0-1,2,3,4-tetrahydro-3-
quinolinylbenzenecarboximidamide;
3-(7-[(Cyclohexylsulfonyl)amino]-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]jpentyl-2-oxo-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
3-(7-[(Cyclohexylmethyl)sulfonyl}jamino-1-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo0-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide;
1-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-(4-methoxy-phenyl)-
3,4-dihydro-1H-quinolin-2-one;
3-1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-
oxo-7-[(phenylsulfonyl)amino}-1,2,3,4-tetrahydro-3-

quinolinylbenzenecarboximidamide; or
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12.

13.

14,

15.

16.

17.

-127-
3-(7-[(Benzylsulfonyl)amino]-1-5-[(2R,6S)-2,6-
dimethyltetrahydro- 1(2H)-pyridinylJpentyl-2-oxo-1,2,3,4-tetrahydro-3-
quinolinyl)benzenecarboximidamide.

A compound which is:
3-(1-5-{(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-
oxo0-1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-2-
oxo-1,2-dihydro-3-quinolinyl)-N-hydroxybenzenecarboximidamide;
3-[3-(Aminomethyl)phenyl}-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinolinone; or
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-2-
oxo-1,2-dihydro-3-quinolinyl)-4-hydroxybenzenecarboximidamide.

A compound which is:
3-(1-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl} pentyl-2-
oxo-1,2,3,4-tetrahydro-3-quinolinyl)-4-hydroxybenzene carboximid
amide; or
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-
oxo-1,2-dihydro-3-quinolinyl)-4-hydroxybenzenecarboximidamide.

A method for the treatment or prophylaxis of thrombotic disorders in a
mammal comprising administering to said mammal an effective amount of

a compound according to Claim 1.

A method according to Claim 14, wherein said disorder is venous
thrombosis.

A method according to Claim 14, wherein said disorder is arterial

thrombosis.

A method according to Claim 14, wherein said disorder is pulmonary

embolism.
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18. A method according to Claim 14, wherein said disorder is myocardial

infarction.

19. A method according to Claim 14, wherein said disorder is cerebral

infarction.
5 20. A method according to Claim 14, wherein said disorder is restenosis.
21. A method according to Claim 14, wherein said disorder is cancer.
22. A method according to Claim 14, wherein said disorder is angina.
23. A method according to Claim 14, wherein said disorder is diabetes.

24. A method according to Claim 14, wherein said disorder is heart failure.

10 25. A method according to Claim 14, wherein said disorder is atrial
fibrillation.

26. A pharmaceutical formulation comprising a compound of Claim 1

admixed with a carrier, diluent, or excipient.

27. A pharmaceutical formulation comprising a compound of Claim 2 together

15 with a carrier, diluent, or excipient.

28. A pharmaceutical formulation comprising a compound of Claim 11

together with a carrier, diluent, or excipient.

29. A method for inhibiting serine proteases comprising administering to a

mammal an effective amount of serine protease inhibitor of Claim 1.

20 30. A method according to Claim 29, wherein said serine protease is factor Xa.
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31. Use of a compound according to claim 1 for the preparation of a medicament
for the treatment or prophylaxis of thrombotic disorders in a mammal.

32. Use according to claim 31, wherein said disorder is venous thrombosis.

33. Use according to claim 31, wherein said disorder is arterial thrombosis.

34. Use according to claim 31, wherein said disorder is pulmonary embolism.

35. Use according to claim 31, wherein said disorder is myocardial infarction.

36. Use according to claim 31, wherein said disorder is cerebral infarction

31. Use according to claim 31, wherein said disorder is restenosis.

38. Use according to claim 31, wherein said disorder is cancer.

39. Use according to claim 31, wherein said disorder is angina.

40. Use according to claim 31, wherein said disorder is diabetes.

41. Use according to claim 31, wherein said disorder is heart failure.

42. Use according to claim 31, wherein said disorder is atrial fibrillation.

43. Use of a compound according to claim 1 for the preparation of a medicament
for the treatment of thrombotic disorders in a mammal.

44. Use according to any one of claims 31 to 43 wherein the mammal is a human.

45. Use of a compound according to claim 1 for the preparation of a medicament
for the prophylaxis of thrombotic disorders in a mammal.

46. Use according to claim 45 wherein the mammal is a human.

47. Use of serine protease inhibitor of claim 1 for the preparation of a medicament
for inhibiting serine proteases in a mammal.

48. Use according to claim 47, wherein said serine protease is factor Xa.

49. Use according to claim 47 or 48 wherein the mammal is a human.

50. A compound according to claim 1 when used for the treatment or prophylaxis
of thrombotic disorders in a mammal.

51. A compound according to claim 1 when used according to claim 50 wherein
said disorder is selected from the group consisting of venous thrombosis, arterial
thrombosis, pulmonary embolism, myocardial infarction, cerebral infarction, restenosis,
cancer, angina, diabetes, heart failure and atrial fibrillation.

52. A compound according to claim 1 when used according to claim 50 for the
treatment of thrombotic disorders in a mammal.

53. A compound according to claim 1 when used according to claim 53 for the

prophylaxis of thrombotic disorders in a mammal.
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54. A compound according to claim 1 when used according to any one of claims
50 to 53 wherein the mammal is a human.

55. A serine protease inhibitor of claim 1 when used for inhibiting serine proteases
in a mammal.

56. The serine protease inhibitor when used according to claim 55, wherein said
serine protease is factor Xa.

57. The serine protease inhibitor when used according to claim 55 or 56 wherein

the mammal is a human.




